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1.1  Hardings  Plant  "B"  Bay  Assembly  Area 

A.  The  scope  of  this  manual  includes  the  operations 

of  Dept.  34  fitters  and  Dept.  36  welders  in  assem¬ 
bling  steel  and  aluminum  small,  mediim^  and  large 
sub-assemblies  that  fall  within  the  Bay  Crane 

lift  weight  limits  (20  tons)  and  legal  size  limits* 
that  can  be  transported  over  the  road  to  Bath  main 
shipyard. 

1.2  Standard  operations: 

A.  Layout,  fit  and  tack  Dept.  34 

B.  Welding  Dept.  36 

1.3  Products: 

A.  Ship  steel  and  aluminum  sub-assemblies  of  the 
following  type: 

1.  Transverse  beams,  webs  and  girders  assemblies. 

2.  Ship  bulkheads,  flats,  trunks,  bulwarks, 
breast  hooks  assemblies. 

3.  Tank  assemblies 

4.  Innerbottom  tank  top  assemblies 

5.  Misc.  small  assemblies  (padeyes,  cleats,  built 
up  bkt . ,  stowages,  foundations,  etc.). 

6.  Misc.  large  assemblies  (large  foundations,  sea 
chests,  anchor  box,  rudder  bearing  enclosure 
assemblies,  etc.) . 

7.  Unique  type  assemblies  (masts,  rudder,  stack; 
uptakes,  louvers,  etc.). 


*BIW  special  permit  maximum  width  14  T  01”,  maximum  length  70', 
maximum  height  161.  Above  limits  include  the  tractor  and 
trailer . 
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Product  Type  #5  (Mi sc.  Small  Assemblies) 
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_ Fit  and  Weld  Ship  Assemblies 


Product  Type  #6  CMisc.  Large 
Assemblies)  /  X  * 
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1.3  Products: 
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SUMMARY  OF  WORK  CONTENT 


B-BAY  WEST  STEEL  ASSEMBLY 


BY  UNIT  AND  PRODUCT  TYPE 


PRODUCT  BASE:  ONE  FFG-7  CLASS  SHIP 


Total 

% 

of 

Q 

H 

Sub 

warn 

Unit 

Pieces 

Pieces 

Plates 

Shapes | 

Other 

Assys. 

Assys. 

1000 

683 

89 

542 

167 

1 

— 

1010 

313 

1  24 

239 

28 

— 

24 

1100 

732 

69 

149 

564 

86 

— 

2000 

780 

63 

117 

600 

92 

4 

2010 

997 

126 

150 

721 

114 

i  14 

54 

2100 

582 

42 

150 

390 

56 

1  — 

— 

2110 

386 

74 

195 

617 

94 

‘  — 

16 

3000 

1,151 

259 

108 

784 

182 

— > 

— 

3010 

1,626 

1 

295 

101 

1,230 

105 

101 

22 

3100 

1,130 

81 

160 

389 

16  0 

-- 

— 

3110 

890 

72 

181 

637 

118 

— 

40 

4000 

550 

57 

103 

390 

70 

— 

— 

4010 

978 

178 

164 

636 

186 

— 

26 

4020 

191 

24 

8 

159 

4 

— 

— 

6519 

574 

i 

30 

32 

512 

6 

_ 

9504 

53 

25 

0 

28 

14 

— 

9533 

433 

169 

44 

220 

12 

— 

— 

Total 

12,604 

1,677 

1,769 

9,158 

■n 

120 

182 

Assy. 

Type 

Webs  &  1 
Frames 

4,796 

501 

395 

3,900 

777 

52 

10 

Bhd/Flats  3,381 

493 

1,139 

2,249 

365 

24 

22 

116 

Tanks 

470 

108 

78 

284 

28 

2 

26 

40 

Seachests  106 

33 

0 

73 

24 

2 

— 

— 

Tank  To: 
Mi  sc. 

p  616 

5 

129 

21 

466  ; 

12  i 

^1 

60 

— 

Small 

Misc. 

576 

5 

23 

10 

543 

■ 

13 

— 

Large 

908 

142 

42 

724 

m 

4 

2 

26 

9500  Joi 

ds  486 

194 

44 

248 

2 

— 

— 

Rudder 

Uptakes 

191 

■) 

24 

8 

159 

H 

4  1 

i 

(Cres) 

5741 

30 

32 

512 

d  1 

— 

— 

Total 

12,604 

1,677 

1,769 

9,158 

1,494 

120 

182 

§  Plates  =  Large  enough  to  require  crane  service  to  move. 

Shapes  =  6 1  or  more  in  length  or  very  heavy. 

Other  =  Parts  small  enough  to  move  by  hand  (chocks,  bkts,  headers,  small 
parts,  etc.).  _ _ _ 

Note:  P/L  items  not  included  in  total  of  pieces. 
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Products : 


SUMMARY  OF  WORK  CONTENT 
B-BAY  WEST  STEEL  ASSEMBLY 
MISCELLANEOUS  JOBS 
PRODUCT  BASE :  ONE  FFG-7  CLASS  SHIP 


Misc  ♦ 
Jobs 

Total 

Pieces 

1510 

105 

1512 

47 

3501 

98 

3502 

44 

3510 

46 

3511 

158 

3512 

87 

3513 

65 

4500 

55 

4510 

8 

5511 

20 

5512 

79 

6520 

240 

Total 

1,052 

Tank  Assys 

19 

Mach*  Flat 

Assys. 

63 

Skeg  Assys' 

98 

Bilge  Keel! 

Assys. 

44 

Monorail 

Hanger 

Assys. 

182 

Closing  PI 

Assys. 

68 

Stern  Tube 

!  Assys. 

55 

1  Intake/Up¬ 

take  Assy 

(Cres) 

240 

Misc. Small 

162 

Mi sc. Large 

121 

!  Total 

1,052 

12 

24 

4 

3 

4 

100 

8 

1  31 

124 

Q  Plates  =  Larce  enouah  to  reauire  crane  service  to  move. 

Q  Shaoes  =  6  *  or  more  in  length  or  very  heavy. 

a  Other  =  Parts  small  enough  to  move  by  hand  (chocks,  bkts,  headers, 


Note:  P/L  items  not  included  in  total  of  pieces. 
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SUMMARY  OF  WORK  CONTENT 
B-BAY  EAST  ALUMINUM  ASSEMBLY 
BY  UNIT  AMD  PRODUCT  TYPE 
PRODUCT  BASE:  CHE  FFG-7  CLASS  SHIP 


Breakwate 

Assvs* 


Mi sc.  Snail 


G> 

Plates 

© 

Other 

152 

517 

1,947 

87 

252 

1,160 

290 

392 

2,053 

7 

16 

276 

18 

39 

337 

18 

35 

429 

4 

11 

192 

6 

69 

582 

1,305 

6,463 

596 

78 

3,052 

188 

42 

4 

84 

4 

132 

1 

673 

192 

581 

83 

— 

6 

1,234 

38 

1 

69 

2 

6,463 

596 

5 


Total  3,35Q 


CD  Plates  -  Large  enough  to  require  crane  service  to  move. 

Q  Shapes  or  Pipe  =  6 1  or  more  xn  length  or  very  heavy. 

O  Others  =  Parts  small  enough  to  move  by  hand  (chocks,  bkts,  headers, 
small  oarts,  etc.). 


241 

22 

4 

14 

15 

16 

24 

38 

1 

313 

62 

Note 


P/L  items  not  included  in  total  of  pieces 
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1.3  Products: 


SUMMARY  OF  WORK  CONTENT 
B-BAY  HAST  ALUMINUM  ASSEMBLY 
MISCELLANEOUS  JOBS 
PRODUCT  BASE:  ONE  FFG-7  CLASS  SHIP 


Misc. 

Jobs 


Monorail 
Assys. 
False  Floo 
Portable 
Pit  Assys 
Portable 
Ramp  Assy 

Misc.  Small; 
Misc. Large 


1,045 


72 

15 

224 

112 

64 

3 

443 

149 

216 

4 

1,019 

283 

3 

238 

3 

238 

(l)  Plates  =  Large  enough  to  require  crane  service. 

(5)  Shapes  =  6*  or  more  in  length  or  very  heavy. 

(5)  Other  =  Parts  small  enough  to  move  by  hand  (chocks,  bkts,  headers, 
small  parts ,  etc . ). 


Note:  P/L  items  not  included  in  total  of  pieces 
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1.4  Materials: 

A.  Parts 

Precut  plates  (flat,  flanged  and  rolled) 

Precut  flat  bar  (flat,  flanged  and  rolled) 

Precut  tees,  angles,  channels  (flat,  rolled) 
precut  pipe 

B.  Type 

Steel  (mild  steel  grade  A  &  B,  IIY-8  0,  Cres) 

Aluminum  (Grade  H-lll) 

1.5  Conditions: 

A.  Indoor  operation  serviced  by  (1)  5  ton,  (1)  10  ton, 
and  (1)  2  0/5  ton  bridge  cranes  with  3  full  time 
crane  operators  not  covered  by  standards  in  this 
manual . 

B.  Piecework  incentive  for  welders  on  selected  assem¬ 
blies  is  by  weld  footage  per  hour,  a  one  for  one 
system.  The  balance  of  work  is  performed  at  day 
rate,  the  current  wage  rate.  The  company  must 
compensate  workers  with  at  least  the  current  wage 
rate  for  hours  worked.  Fitting  is  done  on  two 
five-day,  40-hour  shifts.  Welding  is  done  on  three 
five-day,  40- hour  shifts. 

C.  Standard  data  in  this  manual  is  not  designed  to 
support  an  incentive  plan  or  for  use  on  an  indi¬ 
vidual  case  basis,  but  to  provide  accurate  infor¬ 
mation  for  manning,  scheduling  and  estimating  cost. 

1.6  Special  Conditions: 

A.  Data  in  this  manual  based  on  one  FFG-7  class  ship 
throughput.  Validation  of  data  required  with  new 
ship  program. 
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2.1  Manning  Structure  Hardings  Plant  B-Bay 
A.  Upper  Level  Management 


Superintendent 
Hardings  Plant 


Assistant 

Superintendent 

i 

Dept.  34  Dept.  34  Dept.  36 

Area  Supervisor  Area  Supervisor  Area  Supervisor 

Layout  &  Burning  Fitting  &  Forming  Welding  &  Grinding 

See  Section  B  See  Section  C  See  Section  D 


In  addition  to  the  manning  structure  for  production, 
there  is  an  independent  inspection  team. 


Hardings 
Chief  Inspector 

I 

Inspectors  (B-Bay) 
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2.1  Manning  Structure,  Hardings  plant  B-Bay 
B.  Dept.  34  Layout  &  Burning  Operations: 

Area  Supervisor 

First  Shift 

Leadman  Burning 

(A1S0  responsible  for  burners  in  other  areas) 

I 

3  Burners  (Cover  B&C  Bay 
1  Burner  When  Needed 


2nd  Shift 

*Leadman  (plate  Shop) 


2  Burners 


*The  and  2  burners  cover  all  2nd  shift  service 
burning  at  Hardings  Plant. 
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2.1  Manning  Structure  Hardings  Plant  B-Bay 

c.  Dept.  34  Fitting  and  Forming  Operations 

Area  Spervisor 

First  Shift 


*Leadman 

Steel  Assembly  (Units) 


12 

1 

1 

2 

**6 


Assemblers 

Clerk 

Material  Handler 
Crane  Operators 
Riggers 


Leadman 

Aluminum  Assemblv 
&  Industrial  Work 
(Also  responsible  for 
C-Bay  Aluminum  Work) 

8  Assemblers  (Aluminum 
Units) 

16  Assemblers  (Ind'l.) 

1  Clerk 

1  Material  Handler 
1  Crane  Operator 
1  Rigger 


2nd  Shift 


Leadman 

(Industrial,  Steel  Units,  Alum.  Units) 

9  Assemblers 
1  Crane  Operator 
1  Rigger 


*Leadman  =  First  line  supervisor 

**only  3  crane  operators  and  3  riggers  are  utilized  on  any 

shift.  The  extra  riggers  are  backup  and  work  as  fitters 
unless  needed  to  rig  for  the  crane. 
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Structure,  Hardings  Plant  B«-Bay 
.  36  Welding  and  Grinding  Operations 


Area  Supervisor 
I 

First  Shift 

Lealman  Le adman 

Steel  Assy.  (Welding)  Shop  Helpers 


12  Welders  4  Shop  Helpers  (Steel) 

1  Shop  Helper  (Alum. ) 


Leadman 

Alum.  Assembly  (Welding) 
4  Welders 


2nd  Shift 


4  Welders  Stl.  Wst.  End 
2  Welders  East  End 
1  Shop  Helper 
*1  Crane  Operator 
*1  Rigger 


*The  crane  operator  and  rigger  are  Dept.  34  personnel 
under  the  direction  of  the  welding  leadman  (3rd  shift 
only)  . 


J 
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2.2  Care  of  Equipment  and  Work  Area 

A.  Welding  Equipment: 

1.  For  a  3-shift  operation,  the  welders  and  leadman 
of  third  shift  are  responsible  for  turning  on 
welding  machines  and  gas  supplies  at  beginning 
of  week  and  the  second  shift  welders  and  leadman 
are  responsible  for  shutoff  at  end  of  last  shift 
of  week. 

2.  Each  shift  welder  is  responsible  for  laying  out 
his  lead  at  beginning  of  shift  and  coiling  up 
lead  at  end  of  shift  and  for  checking  machines 
for  proper  working  order.  Malfunctions  are 
reported  to  Maintenance  Department  for  repair. 

B.  Cranes: 

1.  The  three  overhead  bridge  cranes  are  serviced 
and  maintained  by  Maintenance  Department. 

C.  Area  Cleanup: 

1.  Mechanics  are  responsible  for  routine  cleanup 
of  work  area.  Leadman  sets  aside  time  for  this 
as  conditions  warrant. 

2.3  Quality  Control  and  Inspection 

A.  The  assembly  mechanic  is  responsible  for  checking 
planned  dimensions  of  all  parts  and  for  proper  fitup 
of  assemblies. 

B.  The  inspector  (Dept.  16)  is  responsible  for  answering 
questions  that  the  assembler  might  have  as  to  proper 
fitup  of  assemblies  and  for  checking  alignment  and 
squareness.  The  inspector  also  handles  all  liaison 
correspondence  from  Bath  (301  forms) . 


c. 


Final  inspection  for  proper  weld  and  straightening 
requirements  is  done  (after  cleaning  and  grinding 
has-been  completed)  by  Dept.  16  inspector  or  a  leadman. 
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2.4  Material  Handling 

A.  Steel  Assembly  Area: 

1.  Fabed  steel  plate  parts  are  transported  from  burning 
area  to  B-Bay  on  the  T-3  railed  transfer  car  and  off¬ 
loaded  into  portable  plate  racks  by  overhead  bridge 
crane.  One  rigger,  one  material  handler  and  one 
crane  operator  perform  this  function. 

2.  The  material  handler  then  logs  the  parts  and  rack 
numbers  on  the  unit  material  list  and  has  the  rack 
transported  to  outside  stowage  by  Hyster  straddle 
carrier  until  needed  for  assembly. 

3.  Fabed  steel  shapes  are  handled  similar  to  plates 
except  that  they  are  shipped  direct  from  shape  fab 
area  to  stowage. 

4.  Unit  plate  and  shape  parts  are  transported  to  B-Bay 
on  racks  by  Hyster  straddle  carrier  upon  request  by 
Dept.  34  assembly  prior  to  assembly  start.  Parts 
are  offloaded  by  overhead  bridge  crane,  plates  to 
permanent  storage  rack  and  shapes  to  stowage  area 
on  floor  at  west  end  of  B-Bay. 

5.  Small  parts  from  Black  Warehouse  are  kitted  by  job 
and  delivered  on  a  pallet  by  forklift  truck  to 
stowage  area  on  floor  at  west  end  of  B-Bay. 


6.  Parts  for  each  assembly  are  moved  from  in-house 
stowage  to  the  fitting  work  station  upon  request 
of  the  assembly  mechanic.  Plates  and  large  shapes 
are  moved  by  overhead  bridge  crane.  Small  shapes 
are  carried  manually  by  the  mechanic.  Pallets  of 
parts  are  moved  by  a  forklift  cradle  attached  to 
the  overhead  bridge.  crane. 

7.  The  overhead  bridge  cranes,  crane  operator  and 
rigger  service  both  the  fitting  and  welding  work 
areas  for  any  required  turns,  move  adjustments 
needed  during  the  assembly  process. 


8  ."  The  completed  assemblies  are  moved  by  overhead 

bridge  crane  to  a  flat  bed  trailer  for  transporting 
to  stowage  outside. 
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Material  Handling 
B.  Aluminum  Assembly  Area: 


1.  Aluminum  material  handling  is  similar  to  steel 
except  for  the  following: 

Small  parts  come  from  Butler  Bldg.  #2  instead 
of  Black  Warehouse  and  parts  are  stowed  at  east 
end  of-B-Bay  instead  of  west  end. 

Order  Dispatching  and  Production  Reporting: 

Planning 

A.  Dept.  84  Hardings  Planning  Office  is  responsible  for: 

1.  Issuing  unit  itemized  raw  material  list  with 

required  start  date  to  raw  material  stowage  leadman. 

Matl  Stowage 

A.  Dept.  34  raw  material  stowage  leadman  is  responsible  for: 

1.  Locating  all  raw  material 

2.  Issuing  copy  of  unit  material  list  with  availability 
of  material  and  location  to  Dept.  34  layout  and  burn 
leadmen . 


Layout  &  Burn  Areas: 


A.  Dept.  34  layout  and  burn  leadmen  are  responsible  for: 

1.  Ordering  the  raw  stock  from  unit  material  lists 
by  the  need  date. 

2.  Getting  BM' s  to  office  as  they,  are  completed. 


Dept.  34  office  clerk  is  responsible  for: 

1.  Signing  off  BM' s  as  they  are  completed. 


i 
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2.5  Order  Dispatching  and  Production  Reporting 

Assembly  Areas: 

a.  Dept.  34  material  expediter  is  responsible  for: 

1.  Logging  locations  on  BM' s  of  all  fabricated 
parts  as  they  are  shipped  into  stowage. 

2.  Checking  BM' s  of  scheduled  jobs  for  availability 
of  parts. 

3.  Issuing  missing  material  report  if  necessary. 

4.  Releasing  BM' s  to  assembly  leadman  when  all  parts 
are  available. 

B.  Dept.  34  assembly  leadman  is  responsible  for: 

1.  Ordering  in  plate  and  shape  parts  from  stowage 
by  unit  prior  to  unit  start. 

2.  Ordering  in  kitted  small  parts  prior  to  assembly 
start . 

3.  Assigning  jobs  from  the  released  BM' s  by  schedule 
priority  to  assembly  mechanic. 

c.  Dept.  34  assembly  mechanic  is  responsible  for: 

1.  Getting  assigned  job  BM's,  plans,  sketches  and 
revision  notices  from  the  office. 

2.  Checking  off  BM' s  when  complete  and  returning 
them  with  plans,  sketches  and  revision  notices 
to  office. 
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2.5  Order  Dispatching  and  Production  Reporting 
Welding  Areas: 


A.  Dept.  36  welding  leadman  is  responsible  for: 

1.  Preparing  job  assignment  slips  for  each  welder 
on  the  following  shift  based  on  available  assem¬ 
blies  and  the  unit  priority  list. 

2.  Getting  job  assignment  slips  to  wire  room  clerk. 

3.  Assigning  all  following  jobs  to  each  welder. 

4.  Instructing  each  welder  as  to  his  duty  assignment. 

B.  Dept.  36  wire  room  clerk  is  responsible  for  laying 

out  wire  boxes  for  each  welder  of  following  shift 

from  the  first  job  assignment  slip. 

Clean  and  Grinding: 

A.  Dept.  36  general  helper  leadman  is  responsible  for 

assigning  jobs  to  cleaners  and  grinders. 

2.6  Safety  Regulations 

A.  Required  Equipment : 

1 .  Hard  hat 


2.  Safety  glasses  and  shields 

3.  Safety  shoes  highly  recommended  but  not  required. 
No  fabric  shoes,  sandals,  sneakers  may  be  worn. 

B.  Employees  are  expected  to  abide  by  all  safety  regu¬ 
lations  as  outlined  in  BIW  safety  manual. 
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3.1  Work  Area  Layouts 
Hardings  Plant  Layout 

Crane  Locations  and  Capacities 
Access  to  Buildings 
Steel  Assembly  Area 
Steel  Weld  Area 

Aluminum  Assembly  and  Weld  Area 

3.2  Tools  and  Equipment  (Fitting) 
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Tools  and  Equipment  (Welding) 


9 


Area  covered  by  manual 


Mate  Stowage  Area 


Convi.  Bldg*  I _ _ 


Dlaet  Dldg. 


Stool  Shape 
Stowage  Are* 


'  '  W  - 1 - E 


"L _ J 


=  i  ’zrzxrzrxrzrzr^: 


Fabod  Mum. 
Park  Stowage 
Butler  Dldg.  |2 


*  }j*  *|  Fai od ’steal  Parts’!  C"“  M.'ipiiluw  Stowage  Area 

II  J  *  Sewage  „  U  j 

II  |  Block  Warohouao  [  fV*  I  I  nri 

l  > - * - 4 - 


burning 

Complex 


Roll  Plate 
*  Shop* 


-  Aiuminui 

cED 


II  • 

II  Pit  o 

i  » — — *  — » 


i  Shape  ♦ 
i  SUM  ght. 


* "Tl  1  • * F » 1 — .  - J 

ZiSiSl.ayout  A{m  Stool  IfctoJ 
{j  Stool  ijjj  Jt«y  Area - 


FI  r  Jt 
Aid  iMain 


J_1 


Tool 

Hollo 

»- + 

Roomi 

(tuut 

* 

Malnti 

nance 

Room 

Wire 

Uendii 

g  Floor 

-. _ ( 

Room 

Furna. 

a 

ii.  Dcoul  Sill  MW  Mua  g  „  Uiy  y  j 

lb  AjltS  2}\26X.2^2^BNS2'2'lS'20>M9SlK'*\:l6\)S'l'lgf3  |2  \l 


Bond  Floor 
Area 


r_ _ _ _ VAl  ural  n  um_  A  a  go  ml 


_ ja _ 

Stowage 


•AlitnOiJicL  :a3  iifo_  -L^yQut  _AnjaT\ . 

“AlCTd  ALH/.“  AmmilUIUi - 

^Aluminum  Aaoci.iLly XS^xsSo$^l 


^Ht"  1  nTw?l  ?  j" 


1  i 

»- - y 


HAkCiwpfi  ri.a*r  uavout 


H- 

0  [> 

tQ  H 

10  fl> 


H 

PJ  PJ 

»  *< 

ft  O 

0 

It*  ft 

pi  to 


% 


'-3  Transfer  Car 


It* 


Fit  Office 


O 

A 

B 

C 

D 

E 

F 

G 

J 

Uotes: 


Indicates  Dura  line  39  0  Amp  double  machines 

Airco  CV  300  Amp 
Hobart  RC-500-CV 
We sting house  205  Amp  DC 
Tables  of  flat  plate 
Blacksmith  tables 
Grid  tables 
Punch  press 
Jib  hoist 

Job  types  are  mixed  and  accomplished  at  any  bench  that  is  open 


W 


B-Bay 

(Steel  Assembly) 


Dept.  36  Union-Melts  panel  seams  in  this  area.  Area 
serviced  by  3  overhead  bridge  cranes  with  one  full-time 
crane  operator  and  one  rigger  for  each  crane. 


Area 

Column  21  to  28 


E 


Passage 


0  0  H  T0  00100  0  0#E)QBBDr00Q  *'■□000  ^ 


Industrial  Jobs 
Welding  Area 


q  0 


00  00Br0  GEMB- 


N 

w _ J _ ,1 
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D  Indicates  Dural ine  390  Amp  double  machines 
A  Hobart  RC-500  CV 

II  Westinghouse  205  Amp  DC  double  machine 
C  Airco  500  AC 
l)  Airco  CV  600 
K  Hobart  490  Amp 
F  Miller  swing  arc  (16* ) 

G  Aronson  positioner  -  9,000  lb.  capacity 
Ii  Plate  covered  platen  areas 

Notes:  Area  serviced  by  3  overhead  bridge  cranes  with  one 

full-time  crane  operator  and  one  rigger  for  each  crane. 
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(Steel  Welding) 
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Parts  Drop  Area 


Welding 

Office 


A  Airco  C V- 300  Amp  F  Grinder  used  for  cleaning  & 

B  Hobart  CV-500  Amp  trimming. 

C  Airco  CV-600  Amp  G  Bandsaw  used  by  Dept. 

_  _  0  m  Sawing  and  Dept.  34  T 

D  Ransome  12  Ton  Positioner**  * 

E  Worthington  400  20  ton  positioner** ft  Buffing  table  used  by 

Dept.  34  to  buff 
stiffeners 

*Notex  Fitting  and  welding  done  in  same  location.  Units 
are  not  moved  until  all  work  is  completed. 

**t!otex  Positioners  not  used  for  aluminum 


G  Bandsaw  used  by  Dept.  36  Production 
Sawing  and  Dept.  34  Trimming 

ft  Buffing  table  used  by  B-Bay 

b“"  „ 
ation.  Units  Assembly  And 

lete<*«  Weld  Area 

Column  0-7 


3.2  Tools  and  Equipment  Used  in  B-Bay  Assembly  Fitting 
A.  Personal  Tools  N  =  Necessary  R  =  Recommended 


N  1.  3  lb.  hammer 

2.  10  oz.  hammer 

3.  Punch 

4.  Chisel 

R  5.  Framing  square 

N  6.  Miter  square 

N  7.  Soapstone 

N  8.  c-clamp 

R  9.  Spring  clamp 

10.  Bench  dog 

11.  Wedge 

12.  Wood  blocking 

13.  Chalkline 

14.  Vice  grips 

N  15.  Welding  hood  and  hard  hat 

N  16.  Welding  tongs 

N  17.  Steel  tape 

R  18.  Level 

19.  Magnet 

N  20.  Paint  and  brush 

21.  Protractor 

22.  Dividers 

23.  Scissors 

24.  Small  straight  edge  (  3') 

R  25.  Holding  jig  (aluminum  angle  3'  X  3'  X  1/4"  X  3') 
26.  Plumb  bob 
R  27.  Wrench 

28.  Pencil 
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3.3  Tools  and  Equipment  Used  in  B-Bay  Assembly  Welding 


A.  Personal  tools  N  =  Necessary  R  =  Recommended 


N 

i . 

Leathers 

(full  vest  or  sleeves) 

N 

2  . 

Gloves  or 

mittens 

N 

3. 

Tong  wire 

holder  (steel  stick  weld) 

N 

4  . 

Slag  pick 

R 

5. 

Pneumatic 

needle  gun  (steel) 

R 

6. 

Pneumatic" 

wire  brush  (aluminum) 

N 

7  . 

Weld  hood 

and  hard  hat 

N 

8. 

Small  broom 

N 

9. 

Wire  box 

(steel  stick  weld) 

N 

10  . 

Hand  wire 

brush 

11. 

Airco  arc 

gouger 

B.  Equipment  (Welding) 


1. 

2. 

3. 

4. 


(auto.)  5: 

7. 


*  9  < 


Duraline  395  amp  welding  machines  (steel  stick  weld) 
Hobart  495  amp  welding  machines  (steel  stick  weld) 
Hobart  RC-500  CV  rectifier  (semi-automatic) 
steel  and  aluminum 

Miller-Matic  30  wire  feeder  (semi-automatic) 
steel  and  aluminum 

Miller  swing  arc  wire  feeder  (semi-automatic)  steel 
Linde  wire  feeder  with  Airco  CV  600  rectifier  (alum.) 
Lincoln  SA-800  DC  welder  with  Lincolnweld  LT-7 
tractor  (steel) 

Airco  CV  300  rectifier  with  Airco  wire  feeder  for 
(semi-automatic)  aluminum 
MK  Doodlebug  with  2  Lincoln  Idealarc  R3S  400 
rectifiers  (steel ) 


c.  Capital 

1.  Ransome  12  ton  positioner  (aluminum  area) 

2.  Worthington  20  ton  positioner  (aluminum  area) 

3.  Aronson  4.5  ton  positioner  (steel  area) 

4.  Sheppard-Niles  5  ton  bridge  crane 

5.  Sheppard-Niles  10  ton  bridge  crane 

6.  Sheppard-Niles  5/20  ton  bridge  crane 


*Note:  This  machine  is  being  evaluated  to  determine 

if  it  has  a  practical  application  at  Hardings. 
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4.1  Typical  Steel  Assembly  Material/Operation  Flow 


V 
D 

V 
D 

V 

D 

V 
D 


Fabricated  large  plate  and  shape  parts  (shot  blasted 
and  primed)  stowed  in  outside  stowage  area  on  portable 
racks . 

Racks  of  plate  and  shape  parts  transported  to  B-Bay 
prior  to  need  by  Hyster  straddle  carrier  and  off-loaded 
by  overhead  bridge  crane. 

Plate  parts  stored  in  holding  rack  and  shape  parts 
stored  on  floor  at  west  end  of  B-Bay. 

Large  plate  and  shape  parts  are  transported  to  steel 
assembly  work  tables  by  overhead  bridge  crane. 

Small  fabricated  parts  made  from  plate,  flat  bar  or 
shape  and  parts  formed  at  bending  floor  stored  in 
Black  warehouse  stowage  area. 

Black  warehouse  parts  transported  to  west  end  of  B-Bay 
by  forklift  truck  on  pallets  prior  to  assembly  start. 

Small  parts  stored  on  pallets  at  west  end  of  B-Bay. 

Small  parts  are  transported  from  B-Bay  stowage  to 
the  work  station  by  pallet  load  on  a  forklift  cradle 
attached  to  overhead  bridge  crane  or  are  carried  manually 
by  the  fitter. 

Parts  are  fitted  into  assemblies  and  the  assembly 
identification  number  and  weld  sizes  are  marked  on  with 
paint . 

Fitted  assemblies  are  transported  to  welding  area  by 
overhead  bridge  crane. 

Assemblies  are  positioned  for  maximum  downhand  weld" 
by  overhead  bridge  crane  and  welded. 


Assemblies  cleaned  and  ground  by  Dept.  36  shop  helpers 
and  then  inspected  for  proper  fitup,  weld  and  for  any 
straightening  reguirements  by  Dept.  16  inspectors. 
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4.1  Typical  Steel  Assembly  Material/Operation  Flow  Cont . 


D  Assemblies  requiring  straightening  are  transported  to 

bending  floor  area  for  straightening  by  overhead  bridge 
crane . 


Assemblies  straightened  on  bulldozer  press. 


D 

V 


Completed  assemblies  transported  to  a  flatbed  trailer 
by  overhead  bridge  crane  and  then  to  outside  stowage. 

Stowage  for  finished  assemblies  awaiting  transport  to 
Bath  main  shipyard. 


Notes  : 


1.  Multi-plate  bulkhead  assembly  butts  are  fitted  and 
welded  at  the  fitting  station  prior  to  installing  the 
framing . 

2.  Sub-assemblies  are  fitted,  sent  to  welding  station  for 
welding,  .  and  returned  to  fitting  station  for  final 
fitup  on  major  assembly. 


3.  Crane  service  for  both  fitting  and  welding  operations 

is  provided  by  Dept.  34  riggers  and  crane  operators  upon, 
the  request  of  the  mechanic  or  leadman .  Three  overhead 
bridge  cranes  are  used,  one  5-ton,  one  10-ton  and  one 
5/20-ton . 


4. 


Burning  service  is  provided  by  Dept.  34  burners  upon 
request  of  fitting  mechanic. 


.Fill  a  Stow«9«  area 


4 . 1  Steel  Flow 
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[%2  Typical  Aluminum  Assembly  Material/Operation  Flow 


Fabricated  large  plate  and  shape  parts  stowed  in 
outside  aluminum  storage  area. 

Racks  of  plate  and  shape  parts  transported  to  B-Bay 
prior  to  need  by  Hyster  straddle  carrier  and  off¬ 
loaded  by  overhead  bridge  crane. 

Plate  parts  stored  in  holding  rack  and  shape  parts 
stored  on  floor  at  east  end  of  B-Bay. 

Large  plate  and  shape  parts  are  transported  to 
aluminum  assembly  area  by  overhead  bridge  crane. 

Small  fabricated  aluminum  parts  made  from  plate, 
flat  bar,  or  shape  and  parts  formed  at  bending 
floor  stored  in  Butler  Bldg.  #2  stowage  area. 

Butler  Bldg.  #2  parts  transported  to  east  end  of 
B-Bay  by  forklift  truck  on  pallets  prior  to  assembly 
start . 

Small  parts  stored  on  pallets  at  east  end  of  B-Bay. 
Small  parts  are  carried  manually  by  the  fitter. 


Connecting  areas  of  all  parts  are  buffed  and  then 
fitted  into  assemblies.  The  assembly  identification 
numbers  and  weld  sizes  are  then  marked  on  with  paint 
by  the  fitter. 

Assemblies  are  positioned  for  maximum  downhand  weld 
by  overhead  bridge  crane  and  welded  at  the  fitting  station. 

Assemblies  cleaned  and  ground  by  Dept.  36  shop  helpers, 
then  inspected  for  proper  fitup,  weld  and  for  any 
straightening  requirements  by  Dept.  16  Inspectors. 
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Typical  Aluminum  Assembly  Material/Operation  Flow  Cont . 


Assemblies  requiring  straightening  are  transported 
to  bending  floor  area  for  straightening  by  overhead 
bridge  crane. 

Assemblies  straightened  manually  with  hammer  or  at 
bulldozer  press. 

Completed  assemblies  transported  to  a  flat  bed  trailer 
by  overhead  bridge  crane  and  then  to  outside  stowage. 

Stowage  for  finished  assemblies  awaiting  transport  to 
Bath  main  shipyard. 


Stowage 

Inspection 
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4 . 3  MOST  Computer  Systems  Work  Area  Sketch  and  Data  Sheets 


Areas 

i. 

FIT-W-03 

(Steel  Assembly  Area) 

2. 
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BIW,  -HARDINGS  PLANT  "B"  BAY 


ASSEMBLY  AREA 


WeldrM-03 


Cross  Section 


Electrode 


Basic  Basic  Practical  Depos. 

Shaoe _ Area  Area  (A)  Size  Type  Rate(D)  Amps 


wiTH  V/t 


•ms  |  & 


•  t 

\'//e.  £1°T-t  A*>3  (2%*- 


WiIH  '/+UL£C. 


•/?53  + 

l£  £?or-/  /•«  fiSS 


&u  tTQvir  F  (&)*-  .257? IM* 

in <z s  £l/ 


.*722  |  £ 


CZ ' 


Lid7'* 

*5? 


49971  ? 


(A)  =  Area  in  in^,  from  Table  A 

(B)  =  Back gouge  Time  =  .034  min/in .  for  5/16”  wid€ 

and  .052  min/in.  for  3/8".wide 
(D)  =  Deposition  rate  in  min/in  ,  Table  D 


(A)  (D)  +•  (B) 
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5.1  Weld  Arc  Time 


Steel  Weld 


WELDING  ARC  TIMES 

BIW,  -HARDINGS  PLANT  "B"  BAT  ‘ 

• 

ASSEMBLY  AREA 

WeldfM-63 

pecified  Weld 


Cross  Section 


Basic  Basic  Practical 

ize  Tvce  Pos.  Shape  Area  Area (A) 


LECr 


•fit  £1*7-1  /.«  CHS". 


W  vTQuV  F 


Vic.  £?*7>i  /-43  (. 1 


fy  vTOoir 

f 

l6W(l.)V/t  LEU 

s/g‘  VTBJff 

F_ 

to'.TH  •/<?  18* 

-k*  vT  bSR 

F 

//fc  £*>T-/  /•<» 


<tf34  // 


wilft  Let 


(A)  =  Area  in  in^,  from  Table  A 

(B)  *  Backgouge  Time  *  .034  min/in.  for  5/16”  wide 

and  .052  min/in.  for  3/8"  wide 
(D)  =  Deposition  rate  in  min/in  ,  Table  D 


=  (A)  (D)  +  (B) 


5 . 1  Weld  Arc  Time 


Aluminum  Weld 


pecified  Weld  I  - — 


WELDING  ARC  TIMES 


BIW  HARDINGS  PLANT  nB"  BAY 


ALUMINUM  ASSEMBLY  AREA 


Electrode 

Depos. 


eld-M-04 


jfc'fiLLST  .  .  V 


_ Cross  Section 

Basic--*  Basic  practical 

Shane  Area 

Area (A) 

7.*MV 

-K-  -•*.0313^ 

.  . * 

- 

jJ/W/c-WoX  _ 

~K  .ofS?wl 

•0930 1** 

kCW= 

3 fiSKf/6%  _ 

K  .o7c3/A<-t 

.  <y77J  »*r ' 

"  XCfcjs 

3/u/c  +*>;.' 

■lo53l»i‘. 

m* 

Basic  +«£ 

./-250/U-* 

'/375^1 

- 

ssst*  *  20©  I  >04 


200  I  .,2  I  2 


*■££  '-"l  <70  I  .17  I  7 


2 

(A)  =  Area  in  in  ,  from  Table  A- 

(D)  =  Deposition  rate  in  min/in  ,  from  Table  D 


*  =  CA)  (D) 
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5.1  Weld  Arc  Time 

* 

Aluminum  Weld 

WELDING  ARC  TIMES 
BIW  HARDINGS  PLANT  "B"  BAY 
ALUMINUM  ASSEMBLY  AREA 


Cross  Section 

Basic  Basic  Practical 
Shane  Area  Area  (A) 


t7eld-M-04 


K  r'“rT  V  |\  Mt -• 


%  fillet 


a  t*r s. 


V  Fill£-t  v 


&  @r)*» 


*  -  (A)  (D) 

(A)  =*  Area  in  in  ,  from  Table  A- 

(D)  =  Deposition  rate  in  min/in  ,  from  Table  D 
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Note:  Coping  of  aluminum  butts  is  done  by  grinding  by  Dept.  34 

grinders  and  is  not  included  in  the  weld  rate. 
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Aluminum  Weld 
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%  $q  a  or. 


SSSl»  /•  5»3  yJvr1  '  ' 


I  Z. 


O.  04(0  1  W. 


p  /s 

--i2L.tr  /«'- 

*  v  £u77  v  |S4‘ 

Hr  £*  ie-  .0  7iT  /-v.2 


v  ^  v  iS5 


/t  3<0  if,'”)  +  I 
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.  Z/  - 

.O^-Th//  * - - - - 


/.  ZB.  //;/  3  *TLgcl 


A*i  1*70  I  ,t(jf 


&(;*$(&)*■ 

%  V  £>uTT  ’/  ryT, 

.131  M 


j  •* 

I  /Q4  rr5'-« 


/.za  zao 


“/-yj  /to  I  .23  I  3 


...  r^7T 

4  V  Sun  /£- 

v  &QZJ_l  -t.s 


(A)  =  Area  in  in  ,  from  Table 


*  =  (A)  (D) 


(D)  =  Deposition  rate  in  min/in  ,  from  Table  D 


Note:  Coping  of  aluminum  butts  is  done  by  grinding  by  Dept.  34 

grinders  and  is  not  included  in  the  weld  rate. 
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mmmmm 


TIMES 

.  „3»  3AY 


eld-M-04 


Lectro ce 


Depos. 
Race (D) 


/4  vr  Surr 

WITH  /4"  £oor 

v 

o?e>v  /vg 

sjcchjo  s»o«) 


yt(.y£+ 

*-t(Y47  ~ 


/TO  I  -4/  !  E 


•  0  94  /</* 


*  0# 


£••  '-T  (JiA$= 


•IS 


y—  <i  - 3k  /j.  7  fz)  rS2>)  -  \  -  1  -  ■  ■  ■  ■  ■  I  -  - 

-  „  cukiiar*  l-%'  ^  A“— -  ~-eo  - •  — 1  9 

J  Deo  iLc  V  \/  t  J  _  M  > 

_  V  ‘  ?  I*A  'i  /4(Pi}(;55)  =  ,.  /ttiw  . ,  /-..y. ,  _  j  “  |  * 
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(A) 

2 

=  Area  in  in  ,  from  Table  A^ 

*  =  (A)  (D) 

(D) 

=  Deposition  rate  in  min/in" , 

from  Table  D 

Note 


Coding  of  aluminum  butts  is  done  by  grinding  by  Dept.  34 
grinders  and  is  not  included  in  the  Weld  rate. 
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5 . 3  Fitting  Tack  Weld  Process  Data 


A.  Steel  Assemblies  (FIT-W-03) 

.28  Min/Tack  Weld  See  FIT-M-30  (ref.  Sect.  8) 


Type  of  Work 

Attachment 

Seams 

Stiffeners 

Headers 

Sub-assemblies 
Face  Plates 
Rings  &  Coamings 
Small  Parts 


Frequency  of  Tacks* 

2/each 

3/foot 

4/each  +  4/foot 

6/each  +  4/foot 

5/foot 

4/foot 

5/foot 

6/each 


Rate 

.56  min/each 
. 07  min/inch 

1.12  min/each  +1.12  min/foot 
1.68  min/each  +  1.12  min/foOt 
.12  min/inch 
1.12  min/foot 
1.40  min/foot 
1.68  min/each 


Process  time  based  on  use  of  1/8  E-7018  stick  electrode. 

B.  Aluminum  Assemblies  (FIT-W-04) 

.15  Min/Tack  See  FIT-M-30  (ref.  Sect.  8) 


Type  of  Work 

Attachment 

Seam 

Stiffener 

Header 

Rings  &  Coamings 
Gussets 
Pipe  Joints 
Small  Parts 


Frequency  of  Tacks* 


2/each 

2/foot 

2/each  +  4/foot 
6/each  +  4/foot 
2/foot 

2/each  +  4/foot 

8/each 

6/each 


Rate 

. 29  min/each 
.029  min/each 
.29  min/each  +  .58  min/foot 
.87  min/each  +  .58  min/foot 
.29  min/foot 
.29  min/each  +  .048  min/inch 
1.16  min/ joint 
.87  min/each 


Process  time  based  on  Migit-gun  using  3/64  dia.  5556 
aluminum  wire. 


♦Includes  tacks  used  for  temporary  attachments  if  applicable. 
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5.4  Buffing  Process  Data  (Aluminum  Assemblies) 
1.  Buffing  Equipment  Process  Rates* 

Code  Equipment 


A 

B 


D 

E 


Offset  Buffer 
Offset  Buffer 

Large  Buffer 


Workpiece 

Edge  of  Plate 
End  of  5  X  10  T-Bar 

Bulkhead  Layout 


Pedestal  Grinder  Small  Part 
With  Wire  Brush  End  of  Header 


Buffing  Table 


T-Bar  (6'  long) 


Rate 

0 . 02  min/inch 
0 . 08  min/inch 

0.007  min/inch 

.10  min/inch 
. 03  min/inch 

.002  min/inch 


*Rates  derived  by  time  study  sampling  technique. 
2.  Parts  Preferred  Method  Process  Rates 


Code 

Workpiece 

Pref.  Method 

Rate 

a 

Stiffener a  3'  long 

F 

.02 

min/linear 

foot 

b 

Stiffener  £  3 '  long 

E 

.72 

min/linear 

foot 

c 

End  of  Header 

E 

.48 

min/end 

d 

Small  Part 

D 

2.40 

min/each 

e 

Ring  ^  5 1  cir cum . 

E 

.36 

min/linear 

foot 

f 

Coaming  ^  5 1  circum. 

A 

.24 

min/linear 

foot 

g 

Gusset 

E 

.06 

min/linear 

inch 

h 

Pipe 

A 

.02 

min/inch 

i 

Sway  Brack 

B 

1.48 

min/each 

j 

Plate  (Seam) 

C 

.  028  min/linear  inclt 

Location: 

k 

(stiff. ) 

C 

.08 

min/linear 

foot 

1 

(coam. ) 

A 

.40 

min/linear 

foot 

m 

(ring) 

A 

.40 

min/linear 

foot 

n 

Small  Part 

B 

.48 

min/each 

3 

Pipe  Brace 

B 

.96 

min/end 

cf 

♦ 

End  of  Header 

B 

1.28 

min/end 
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5.4  Buffing  Process  Data  (Aluminum  Assemblies) 
3.  Work  Piece  Rates  Grouped  for  Application. 


Stiffener  ^  3 ' 

a 

+ 

k 

= 

.10 

min/linear 

foot 

Stiffener  £  3 ' 

b 

+ 

k 

= 

.80 

min/linear 

foot 

Header (2  ends) 

2  X(c 

+ 

q) 

= 

3.52 

min/each 

Small  Part 

d 

+ 

n 

= 

2.88 

min/each 

Ring 

e 

+ 

m 

= 

.76 

min/linear 

foot 

Coaming 

f 

+ 

n 

= 

.64 

min/linear 

foot 

Gusset 

g 

* 

+ 

h 

= 

.08 

min/linear 

inch 

Pipe  Brace 

2  X  (p 

+ 

18h)  = 

2.64 

min/each 

Seam 

j 

= 

0.028  min/linear 

inch 

Notes: 

1.  All  rates  include  buffing  both  the  part  being 
installed  and  the  surface  to  which  it  is  to  be 
attached. 


2. 


A  part  may  require  more  than  one  rate;  for  example 
a  header  requires  3.52  min/each  +  0.80  min/foot. 
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6 . 1  "B"  Bay  Steel  Assembly  Area  (west  end) 

A.  Assembly  Area,  Dept.  34  (Fitters)  Charge  60 

1.  Obtain  information  package  (BM  sheets,  sketches, 
plans,  etc.)  and  return  to  office. 

2.  Notify  crane  rigger  to  move  large  plate  and  shape 
assembly  parts  from  B  Bay  storage  to  fitting  table. 

3.  Where  necessary,  fit-up  plate  panel  butts  and 
seams  using  hammer,  dog,  wedge,  and  tacking  gear. 
Request  burning  service  from  Dept.  34  burner  when 
necessary. 

4.  Notify  Dept.  36  Welding  that  plate  panel  is  ready 
for  welding  (panels  Union  Melt  welded  both  sides 
at  fitting  station) . 

5.  Where  necessary  fit-up  sub-assemblies  and  notify 


crane 


riggei^to  move  them  to  welding  station 


for  welding/-' 

6.  Layout  panel  or  major  component  to  locate  framing, 
rings,  and  small  parts  using  steel  tape,  straight 
edge,  chalkline,  square. 

7.  Where  necessary,  grind  seams  in  way  of  framing. 

8.  Notify  crane  rigger  to  move  small  parts  from  B  Bay 
stowage  to  work  area  or  manually  carry  parts  to 
fitting  table. 

9.  Grind  burning  slag  from  parts  with  hand  or  bench 
grinder. 

10.  Install  framing  and  small  parts  using  jigs,  hammer, 
wedge,  tacking  gear,  clamps  and  service  burner. 

11..  Mark  weld  size,  identification  number  and  delivery 
site  on  assembly  with  paint. 

Note  (T):  If .  pre-welding  is  required,  sub- assemblies  are  sent 
to  the  welding  station  for  welding  and  cleaning  and 
returned  to  the  fitting  station  for  final  installation 
on  the  major  assembly. 


s 
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6.1  "B"  Bay  Steel  Assembly  (west  end)  Cont. 

B.  Weld  Area,  Dept.  36  (Welders)  Charge. 60 

1.  Obtain  first  job  assignment  slip,  tongs,  rod 
or  wire,  hood. 

2.  Set  up  weld  lead  from  machine  to  job,  set  machine, 
strike  arc,  aside. 

3.  Receive  detailed  job  instruction  from  leadman. 

4.  Notify  crane  rigger  for  service  to  turn  assembly 
for  maximum  downhand  weld,  clean  weld,  inspect. 

5.  Welds. 

*C.  Clean  and  Grind,  Dept.  36  (Shop  Helpers)  Charge  164 

1.  Clean  slag,  spatter. 

2.  Grind  off  sharp  edges,  spatter  and  dress  welds. 

3.  Notify  inspector. 

*D.  Inspection  Dept.  16 

1.  Inspect  assembly  for  proper  fitup  and  welding 
and  for  any  straightening  requirements. 

2.  Notify  crane  rigger  to  move  assembly  to  bending 
floor  for  straightening  or  to  flat  bed  trailer 
for  shipout. 

*E.  Straightening,  Dept.  34  (Bending  Floor)  Charge  55 

1.  Inspect. 

2.  Straighten. 

3 .  Notify  crane  rigger  to  move  assembly  to  flat  bed 
trailer  for  shipout. 


♦Operations'  not  covered  by  standards. 


6.2  "B"  Bay  Aluminum  Assembly  (East  En’d) 

A.  Aluminum  Assembly  Fit  and  Weld  Area,  Dept.  34 

(Fitters)  Charge  60 

1.  Obtain  information  package  (BM  sheets,  sketches,  ' 
plans,  etc.)  and  return  to  office. 

2.  Notify  crane  rigger  to  move  large  plate  and 
shape  parts  from  "B"  Bay  aluminum  stowage  to 
work  area  laydown  on  floor  or  on  horses. 

3.  Where  necessary,  fit  up  plate  panel  butts  and 
seams  using  hammer,  dog,  wedge,  and  tacking  gear. 
Request  cutting  service  from  Dept.  36  sawyer 
when  necessary. 

4.  Notify  Dept.  36  Welding  that  plate  panel  is 
ready  for  welding  (panels  welded  with  MIG  solid 
core,  gas  shielded  wire  both  sides) . 

5.  Where  necessary,  fit  up  sub-assemblies  and  have 
welded  by  Dept.  36  welders  prior  to  fitup  on 
major  assembly. 

6.  Layout  panel  or  major  component  to  locate 
framing,  rings  and  small  parts  using  steel 
tape,  straight  edge,  chalkline,  pencil,  hammer, 
punch. 

7 .  Buff  panel  in  way  of  framing  with  stainless 
steel  wire  brush. 

8.  Manually  carry  small  parts  from  pallet  to  work 
area. 

9.  Buff  framing  and  small  parts  prior  to  installation. 

10.  Install  framing  and  small  parts  using  hammer, 
wedge,  clamps,  jigs,  MIG  tacking  gun. 

11.  Mark  weld  size,  identification  number  and 
.  delivery  site  on  assembly  with  paint. 

12.  Notify  Dept.  36  welders  that  assembly  is  ready 
for  welding. 


6.2  "B"  Bay  Aluminum  Assembly  (East  En'd)  Cont. 

B.  Aluminum  Assembly  Fit  and  Weld  Area,  Dept.  36 

(Welders)  Charge  60 

1.  Obtain  first  job  assignment  slip,  welding 
gun ,  hood . 

2.  Set  up  welding  leads  from  machine  to  job, 
set  machine,  strike  arc  aside. 

3.  Receive- detailed  job  instructions  from  leadman. 

4.  Notify  crane  rigger  for  service  to  turn 
assembly  for  maximum  downhand  weld,  clean 
weld,  inspect. 

5.  Welds. 

*C.  Clean  and  grind.  Dept.  36  (Shop  Helpers)  Charge  64 

1.  Clean  spatter. 

2.  Grind  off  sharp  edges  and  dress  welds. 

3.  -Notify  inspector. 

*D.  Inspection,  Dept.  16 

1.  Inspect  assembly  for  proper  fitup  and  welding 
and  for  any  straightening  requirements. 

2.  Notify  crane  rigger  to  move  assembly  to  bending 
floor  for  straightening  or  to  flat  bed  trailer 
for  shipout. 

*E.  Straightening,  Dept.  34  (Bending  Floor)  Charge  55 

1.  Inspect 

2.  Straighten 

3..  Notify  crane  rigger  to  move  assembly  to  flat  bed 
trailer  for  shipout. 

♦Operations  not  covered  by  standards. 
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7 . 0  General  Formula  Use,  Limitations  and  Derivations 


A.  Uses 

1.  The  general  formula  standards  were  developed  to 
be  used  as  a  simple  tool  for  estimating  total 
job  (unit,  9500,  6500)  standards  directly  from 
the  bill  of  material  lists  by  Dept.  84  planners 
and  to  eliminate  the  need  for  time-consuming 
analysis  of  individual  assemblies  from  plans. 

The  formulas  were  designed  to  provide  accurate 
information  at  a  total  job  level  for  manning, 
scheduling  and  measuring  performance. 

B.  Limitations 

1.  The  formulas  are  not  designed  to  support  an 
incentive  system  and  should  not  be  used  for 
that  purpose. 

2 .  The  accuracy  of  the  formulas  will  vary  con¬ 
siderably  on  an  individual  assembly  basis; 
therefore,  performance  should  not  be  measured 
at  that  level. 

3.  The  general  formulas  will  cover  about  90%  of  the 
assemblies  in  B-Bay.  The  10%  of  assemblies  that 
fall  outside  the  limits  of  the  general  formulas 
will  have  to  be  analyzed  on  an  individual  case 
basis  using  a  detailed  sub-operations  worksheet. 

C.  Derivation  of  Formulas 

1.  Product  was  analyzed  as  to  type  of  assemblies 
and  subdivided  in  general  type  such  as  (webs, 
bhds.  ,  tanks,  trunk.s,  etc.). 

2 .  Manual  methods  for  fitting  and  welding  for 
each  general  type  of  assembly  were  analyzed 
and  adjusted  to  best  methods. 

3 .  Method  model  sub-operations  worksheets  were 
.  then  developed  for  estimating  individual 

assemblies. 


*See  section  7.6  for  samples  of  worksheets. 
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4.  Leveled  times  were  then  worked  up  on  the  work¬ 
sheets  for  representative  samples  of  each  general 
type  of  assemblies  for  fittingand  welding  and  then 
verified  as  to  accuracy  by  time  study. 

**5.  The  worksheets  were  then  statistically  analyzed 
to  determine  which  unit  of  measure  could  most 
easily  be  picked  off  the  bill  of  material  sheets 
and  also  give  the  least  amount  of  deviation  on 
individual  assemblies.  The  selected  unit  of 
measure  and  its  calculated  time  value  becomes 
the  general  formula  for  that  type  of  assembly. 


*See  section  8 . 0  for  more  detailed  derivation  of 
general  formulas. 


Assembly  Welding  -  B  Bay 

Weld 

W.  03 

Hardings 

.062" 

Assembly  Number:  _ 

"121"  Fluxcore 

Date.. 

Bv  __ 

Name: 

Page 

Total  B+  X  Inches  =  _ 


Clean  Slag  Multi-Pass  - Z  Tota 


Total  Process  Time  ( TPT ) 


Set  Up  &  Wire  Change  Time  =  TPT 


Submerged  Arc  Setup  Time  Per  Job 


Total  B+  X  Inches 


X  0.019 


.X  0.0  83  mi 


17.904  mi 


per  Butt 

=  Total  No,  of  Butts  __ 

X  1.464 

>er  Job  = 

Total  Ins.  of  Butt  _ 

. -  x  n.ns 

P.F.D.  Allowance= 


Total  Level  Time  per  Job  = 


Total  Standard  Time 


Cafe 
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7.1  B-Bay  Standards  Calculation  Factors* for  Steel  Assemblies 
Fitting  and  Welding 

Explanation  of  Format: 

Description  -  This  is  the  description  of  each  piece  as  shown 
in  the  B.M. 

Code  “  This  is  an  arbitrary  letter  code  to  make  cal¬ 

culations  easier  to  perform.  Note  that  the 
meaning  of  a  code  letter  may  differ  from  one 
type  of  assembly  to  another. 

Fitting  -  This  is  the  leveled  time  for  each  fitting 
operation  and  the  operation  base. 

Welding  -  This  is  the  leveled  time  for  each  welding 
operation  and  the  operation  base. 

The  work  has  been  broken  down  into  groups  of  similar  content. 

The  standards  factors  for  each  group  are  shown  with  an  example 

of  a  standard  calculation  for  each  group. 


Notes: 

1.  Standard  factors  based  on  FFG-7  class  ship  assemblies 
must  be  verified  for  any  change  in  class  ship  or  radically 
different  type  assemblies. 

2.  15%  additional  time  must  be  added  for  PFD  allowance  to 
derive  standard  time . 


3. 


Standard  factors  for  welding  based  on  aeneral  use  of 
fluxcore  1/16  E70T-1  wire. 
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’for  Steel  Assemblies 


A.  Tanks  and  Tank  Tops: 

Descripti on  Code  Fitting  Welding 


Plate  A 

Stiffener^  2'  C 

Stiffener  a  2 ^  10"  H 

Small  Parts  10"  P 

Rings,  Coamings  R 

Total  Length  (Code  C)  L 
Total  Length  (Code  H)  W 
Total  Length  (Code  R)  F 
*Total  Plate  Fillets  S 


10 .50/each 
7 .68/each 
5 . 55/each 
2 . 57/each 
4 . 93/each 
1. 12/foot 

2 . 00/foot 
0 . 14/inch 


2 . 80/each 
2.80/each 
4 .82/each 
3.69/each 
3.49/foot 
3.49/foot 
3 .60/foot 
0 . 325/inch 


♦Estimated  from  B.M.  as  total  of  length  &  width  for  all 
Code  A  items. 

Alternate  Method 

If  a  tank  top  assembly  is  to  be  fabricated  from  other 
assemblies  and  sub- assemblies,  the  following  procedure 
may  be  used  to  calculate  the  standard: 

•1/  Calculate  the  standards  for  each  subassembly  using 
the  proper  sequence  of  factors  (usually  bulkhead 
sequence) . 

2/  Calculate • the  final  assembly  standard  by  considering 

the  first  plate  of  each  sub-assembly  as  part  of  a  tank. 


7*1  B-Bay  Standards  Calculation  Factors  for  Steel  Assemblies 
Fitting  and  Welding 


Tank. 


AsseMtfLY  Type. 


STANDARD  CALCULATION 


3018D  -  630 


minutes  =  Oman  x  factor. 


area  -W-  .03. 
DATE  6-12-80 


WM£  PPG 
PA6£  l  of  2 _ 


Subtotals.  <347. 40> _ 

Continued  Mext  C 


Subtotals  4119. 84  _ _ 

Continued  next  I  page 
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7.1  B-Bay  Standards  Calculation  Factors  for  Steel  Assemblies 
Fitting  and  Welding 


7.0  STANDARD  TIME  CALCULATION 


Tank _ 

assWIlV  Type 


STANDARD  CALCULATION 


ARZA  —  W-  03' 


3018P  -  630 


M  /Nt/TES  *  Q.(/^  X  E4CTC7R 


uj  t 

s§  5 

a  O  <2 


Exhibit  A  Sht.  2  of  2 


WM- MANUAL 


7.1 


B  Bay  Standards  Calculation  Factors  ‘for  Steel  Assemblie 
Fitting  and  Welding 


s 


B.  Seachests: 


Description  Code 


Plate  A 

Stiffener  >2  1  C 

Stiffener  £2"  >10"  H 

Small  Parts  <10"  P 

Rings  r 

Nozzles  N 

Total  Length  (Code  C)  L 

”  "  (Code  H)  W 

"  (Code  R)  F 

*Seam  Length'  S 


Fitting 

10.50/each 
7.68/each 
5 . 55/each 
2 . 57/each 
4 .93/each 
12/93/each 
1.12/foot 

2. 00/foot 
. 14/inch 


Welding 


2. 00/each 
2 . 00/each 
4 . 02  /feach 
3 .69/each 
18 . 09/each 
3 . 49/foot 
3 . 49/foot 
3.60/foot 
.50/inch 


Seam  Length  is  estimated  as  the  total  of  length  +  width 
of  Code  A  items.  Note,  however,  that  an  assembly  with 
one  plate  only  plus  other  parts  has  no  seams. 
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7.1  B-Bay  Standards  Calculation  Factors  for  Steel  Assemblies 

Fitting  and  Welding 


Seachest 


ass&iKO/  Type. 


STANDARD  CALCULATION 


M/NWTE.S  =  OMAN  X  FACTOR. 


Subtotals  {22uA3s> 

<18.0! 

P.F.D.  05%)  <3.52> 

<2.7: 

Standards  '  —  ~  26.95 

20. 8( 

Exhibit  B 
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7.1  B-Bay  Standards  Calculation  Factors  -for  Steel  Assemblie 
Fitting  and  Welding 


C.  Breasthooks,  Built- 

-up  Webs, 

Deep  Floors 

Description 

Code 

Fitting 

Welding 

Plate  £..250  thick 

A 

*14 .80/each 

Plate  .250  thick 

A 

*14. 80/each 

— 

Face  Plate 

7.68/each 

2.20/each 

Rings 

R* 

4 .93/each 

3.69/each 

Small  Parts 

P 

2.61/each 

4 .75/each 

Seam  (Code  A) 

sA 

0.19/inch 

0.26/inch 

Seam  (Code  B) 

SB 

0.19/inch 

0.50/inch 

Footage  (rings) 

Fa 

2 . 00/foot 

3.49/foot 

Footage  (face  plates) 

L 

1. 12/foot 

3.97/foot 

Stiffeners 

C 

7.68/each 

2.20/each 

Footage  (stiffeners) 

L 

1.12/foot 

3.49/foot 

*First  plate  of  each  assembly  only.  Additional 
9.87  minutes  each. 

plates  get 

CVK  assemblies  are  considered  as  double  webs  for  welding. 
Use  the  same  fitting  factors  as  for  built-up  webs,  double 
all  welding  factors. 

Deck  Beams:  Use  the  same  factors  for  fitting  and  welding 

as  for  built-up  webs.  Treat  each  large  shape 
(usually  designated  I/T  in  B.M. )  as  a  first 
plate.  Code  A,  with  zero  length. 
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7.1  B-Bay  Standards  Calculation  Factors  for  Steel  Assemblies 
Fitting  aid  Welding 


SIAM  DA  RD  CALCULATION 


AREA  -W-  03- 


asscm/31-V  Type. 


3013C-229  P/S 


m/nwtes  =  Oman  x  factor 


«  p 

<3  u.2 


Subtotals 

<_69.60> 

<91.7 

P.F.D.  05%) 

<10.44> 

<13.7 

'Standard 

“  80704 

105.5 
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7.1  B-Bay  Standards  Calculation  Factors  "for  Steel  Assemblies 
Fitting  and  Welding 


D.  Bulkheads  &  Trunks 


Description 


Code  Fitting  Welding 


First  Plate  A 

Additional  Plates  B 

Stiffener  a  2'  C 

Stiffener  £2’ ,  10"  H 

Small  Parts  10"  P 

Ring,  Coamings  R 

Total  Length  (Code  C)  L 

Total  Length  (Code  H)  W 

Total  Length  (Code  R)  F 

*Total  Seam  Length  S 


14 . 80/each 
9.87 /each 
7.68/each 
5. 5 5 /each 
2 . 57/each 
4 . 93/each 
1.12/foot 

2.00/foot 

0.189/inch 


2.20/each 
2.20/each 
4 . 22/each 
3. 6 9 /each 
3 . 49/foot 
3 . 49/foot 
3 . 6  0/foot 
0.20/foot 


*Total  Seam  Length  must  be  estimated  from  the  B.M.  For 
trunks  it  is  the  total  of  all  inches  in  the  length 
column  of  the  B.M.  for  Code  A  +  B  items.  For  bulkheads 
it  is  the  total  of  all  inches  in  the  length  column  for 
Code  B  items  only. 
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7.1  B-Bay  Standards  Calculation  Factors  for  Steel  Assemblies 
Fitting  and  Welding 
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7.1  B-Bay  Standards  Calculation  Factors  for  Steel  Assemblies 
Fitting  and  Welding 

E.  Foundations/  Padeyes 

These  factors  are  adapted  from  C-Bay  formulas. 

15%  PFD  is  included: 


Small 

Assemblies 

(Padeyes) : 

Description 

Code 

Fitting 

Welding 

Parts  ^ 3 ' 

long 

A 

4.6 

3.9 

Parts  3 ' 

long 

B 

6.9 

3.9 

Assembly 

C 

3.5 

0 

Large 

Assemblies 

(all  parts  < 1/2"  thick): 

Fitting  same  as  small  assemblies 
Welding  standard  is  7/2  min/part 

5/4  min/assembly 

For  assemblies  with  many  pieces,  use  the  modifiers  for  the 
fitting  standard  as  shown  below: 

Number  of  Pieces  Add  to  Standard 

20-39  50% 

40-59  100% 

60-more  200% 

For  certain  heavy  assemblies,  jfthe  following  factors  have 

been  developed  (any  part  £1/2,’ all  parts  cl"  thick)  (SSDG, 

turbine  sub-base,  reduction  gear  fdn.). 

Fitting  27.6  min/part 

Welding  0.58  min/inch* 


*Use  the  long  dimension  of  each  part. 
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7 .  %  Calculating  Steel-  Assembly  Standards  with  Ti-58C  Prograimable  Calculator 


A.  Program  for  Calculating  Standards  for  Steel  Assemblies 


T1  TLE  B-Bay  Standards  for  _Steel PAG'C  _  1_ OF  4 

PROGRAMMER  F.  Gosbee _ DATE  6/6/80 

Partitioning  (Op  17)  |3  1 9.  90  ,  9j  Library  Module _ : _ 

_ -  PROGRAM  DESCRIPTION 


Tl  Prcgrommcc.e  \  ,>< 

Program  Record  M: 


This  program  is  designed  to  calculate  standards  for  fitting  and 
welding  for  steel  assemblies  in  B-8ay  directly  from  the  B.M.  sheet. 

Note  -  Enter  feet  and  inches  as  feet,  inches  (7'-6"  as  7.6). 

Note  -  Make  sure  the  test  register  is  loaded  with  2.1  before 
running  program. 


USER  INSTRUCTIONS 


PROCEDURE 

ENTER 

See  instructions  in  Manual 

{Section  7.2-3) 

Subroutines 

45  (Lbl  yx) 

SBR  yX 

Weld  seachest 

23  (Lbl  In  x) 

Add  allowance  factor  to  total 

level  time 

52  (Lbl  EE) 

SBR  EE 

Welding  standard  for  bulkheads  ' 

24  (lbl  CE) 

SBR  CE 

Fitting  standard  for  tanks 

35  (Lbl  1/x) 

SBR  1/x 

Welding  standard  for  tanks 

L 

fuSER  DEFINED  KEYS 


*  Plates  j 

i  Inches  (plate  t.  250] 
c  Stiffeners 
3  Feet,  inches 
1  Small  parts 
i  Weld  framing 
Inches  (plate>.  250  ] 
7  Rings 

o  Feet,  inches 


data  registers  (  m  > 

3  Fit  levef  timei  3 

•  Plates  j  • 

1  Seam  length  1  2 

J  Used  j  » 

1  Used  |  4 

a  Assemblies  j  3 

,  Seams  j  , 

7  j  3 

*  Parts  i 


t  Fit  assemblies  i  Weld  level  tine 


A  detailed  instruction  for  running  this 


»**■  In*  ’  Ctj  _  CLT  _  jr:t] 

; 

fS ’  l*/*j  _  JsrqJ  _  'Sa]  _  HAi 

»i'  '*.1  r*T^.Gc3-.5wt 

I 

.  r«tL  CEj  —  ?*1 

J  ! 

_  r=\  E3_ira  □ 

o 

a__ea_ca_a_ia. 

o_  J 

EJ _ 123 _ E3 _ S3  _  E9  _ 

a 

Cl  _  053  _  Q3  E2  E3 

E3 

ci  __  ES2 _ E3 _ ci  _  ea 

ra  .  ! 

B3 _ nn  _  q  _  qh  _  rr;  _ 

E3 

Q _ Li _ 

1 

ven  in  Section  7.2  B. 


WM-manual 

7/11/80 


Sign. 


16  of  55 


7 . 2  Calculating  Steel  Assembly  Standards  with  TI-58C  Prograirmable  Calculator 
A.  Program  for  Calculating  Standards  for  Steel .Assemblies 


7.0  STANDARD  TIME  CALCULATION 


rni£j2z,2*Y_srAK'QA.^  ?c\  s rjgu — page_^_cf _±_  H  R-cgcmmable 

PROGRAMMES  F.  C-q-.^r _ DATE  &  /Z /*6  CodlHO  FOrtTI  'xP 


UOCiCODd  KEY  I  COMMENTS 


STJFFENf.CS 


FEET  CM£S 


7EST  POdU 


6  /£  /*£ 


KEY  |  COMMENTS 


Coding  Form 


SMytti  MOTS 


\UCMtS 


■  M>gy  »T»7n^T<o 


COMMENTS 


IK9I 


!E9I 


F$£r-{NOiZ<> 


MERGED  COOES 

can  72  n 

S3QQ  73  U  S4f|g| 

64  0  OB  7<*^a  a  92f^j^ 


A  detailed  instruction  for  running  this  program  is  given  in  Section  7.2  B. 
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7 . 2  Calculating  Steel  Assembly  Standards  with  TI-58C  Programmable  ^-t-rvr 

A.  Program  for  Calculating  Standards  for  Steel  Assemblies 


PROGRAMMER  £,  .  Qayggg 


T1  Rcgronmoble 

Coding  Form 


HE3SEEI 


KEY  COMMENTS 


_3_ 


B332S2SI 


COMMENTS 


CUD 


EEirai 


itC- 


-_2 _ 

+ 


KEY  COMMENTS 


!K» 


IU 


■■nl 


■Bcai 

— [i-2C _ 

CJdi _ 

■Efll 

i  MERGED  COOES  1 

62  hi  n 

72^  X2  33351  Q 

63  IWI  T1 

73r^a  64  S3  n 

64  os  n 

74558  a  S 

Tex  a 
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7.2  Calculating  Steel  Assenfoly  Standards  with  TI-58C  Prograirenable  Calculator 
A.  Program  fca;  Calculating  Standards  for  Steel  ’Assemblies 


PROGRAMMER. 


I  IE3232=1 


f".  Gawst 


PAGE  4  GF 

DATE  &/£/> 


T1  Rogrommoble 

Coding  Form 


COMMENTS 


KEY  I  COMMENTS  1 1  LOG  iCOD^  KEY  j  COMMENTS 


MERGED  COOES 

£2  on  kb  72^51  83fcrp>  an 

63ra  ra  73.^;  «n  34q 

64QK3  n  92 «r 


Texas  Instruments 


*977  Tern  «atn,fl*iti«3oorrjc 


A  detailed  instruction  for  running  this  program  is  given  in  Section  7.2  B. 


j  .  i 
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7.2  Calculating  Standards  with  TI-58C  Programmable  Calculator 


B.  Procedure  for  Applying  Standards  to  Steel  Assemblies 

Using  TI-58C  Calculator 

1.  Read  and  understand  definitions 

2.  Determine  to  which  category  the  assembly  belongs 
by  reading  the  BM  subject. .  If  this  does  not  give 
enough  information  to  classify  the  assembly,  then 
see  if  the  material  description  will  allow  classi¬ 
fication. 

3.  Go  to  the  appropriate  page  and  follow  the  key-stroke 
procedure  for  that  category  (see  example) . 


Assembly  Category  Procedure 


Bulkheads  a 
Trunks  b 
Breast  hook,  built  up  web,  deep  floors  c 
CVK  d 
Deck  beams  e 
Tanks,  tank  top  f 
Sea  chest  (with  one  pit.)  g 
Sea  chest  (with  two  or  more  pits.)  h 
Foundations,  padeye  i 
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7.2  Calculating  Standards  with  TI-58C  Programmable  Calculator 


B.  Procedure  for  Applying  Standards  to  Steel  Assemblies 
Using  TI-58C  Calculator 

Definitions 

Stiffener  -  Any  shape  (tee,  angle  bar,  etc.),  flat  bar 
or  stripped  plate  10"  or  more  in  length. 

Stripped  Plate  -  Plate  which  has  been  cut  to  use  as 

flat  bar  6"  or  less  in  width. 


Small  Parts  -  Flat  bar  or  plate  less  than  10"  in  length. 

Rings  -  Flat  bar  with  bending  floor  mill  mark  (#)  or 
part  numbers  starting  with  E-  or  M-. 

Deck  Beams  -  Framing  assembly  which  has  a  shape  as  the 
major  piece  (usually  I/T) . 

No.  per  Ship  -  Title  of  the  quantity  column  of  the 
BM  sheet. 


7.2  Calculating  Standards  with  TI-58C  Programmable  Calculator 

B.  Procedure  for  Applying  Standards  to  Steel  Assemblies 
Using  TI-58C  Calculator 


a.  Bulkheads 
Subject  Entry 


Plate 

Inches 

Stiffener 
Feet- Inches 
Small  Parts 
Rings 

Feet- Inches 


BM  Column 

(No.  per  Ship) 
(Length) 

(No.  per  Ship) 
(Length) 

(No.  per  Ship) 
(No.  per  Ship) 
(Length) 


Program  Key 


Repeat  above  steps  as  needed 

Assemblies  (No.  of  assem.  pieces)  E' 

The  fitting  standard  is  displayed  after  step  6 

SBR  EE 

The  welding  standard  is  displayed  after  step  7 
Note:  .  See  example  on  following  page, 
b.  Trunks 


First  plate 
Inches 


(No.  per  ship  X  2) 
(Length) 


Note:  Double  No.  per  ship  for  the  first  plate  only, 

then  continue  as  for  bulkhead 
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7.2  Calculating  Standards  with  TI-58C  Programmable  Calculator 

B.  Procedure  for  Applying  Standards  to  Steel  Assemblies 
Using  TI-58C  Calculator 

Keystroke  Sequence  for  Job  1105A  Assy.  400  (Bulkhead) 


BM  Line 


Keystroke 


Pi splay 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 


1  A  346  B 
8  C  8.8  D 
1C  9  D 

2  C  5  D 
2  C  ID 
2  C  ID 
2  C  ID 
4  C  1.9  D 
2  C  2D 
2  C  2.4  D 
2  C  1.1  D 
2  C  2.2  D 
2  C  2.2  D 
2  E 

2  E 
1  2nd  E 
SBR  EE 


346. 

140. 

18. 

27. 

11. 

11. 

11. 

22. 

11. 

21. 

11. 

20. 

20. 

4. 

4. 

401.  =  fitting  std 
585  .  =  welding  std 


BM  for  this  job  can  be  found  in  Section  8. 
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7.2  Calculating  Standards  with  TI-58C  Programmable  Calculator 

B.  Procedure  for  Applying  Standards  to  Steel  Assemblies 
Using  TI-58C  Calculator 

c .  Breast  Hooks,  Built-up  Webs,  Deep  Floors 


Subject  Entr^ 


1-A  Plate  £.250"  thick 
Inches 

1-B  Plate  >.250"  thick 

Inches 

2  Stiffener 
Peet-Inches 

3  Small  Parts 

4  Rings 
Feet-Inches 


BM  Column 

(No.  per  Ship) 
(Length) 

(No.  per  Ship) 
(Length) 

(No.  per  Ship) 
(Length) 

(No.  per  Ship) 

(No.  per  Ship) 
(Length) 


Program  Key 


Repeat  above  steps  as  needed 


Assemblies  (No.  of  assembled  pieces)  E' 

The  fitting  standard  is  displayed  after  step  6 


Enter  A’ 


The  welding  standard  is  displayed  after  step  7 
Keystroke  Sequence  for  Job  3013X-229  P/S  (Built-up  Web) 


BM  Line 


Keystrokes 


A  150  B 
C  11.4  D 
2nd  E 
2nd  A 


300. 

41. 

81.  =  fitting  std. 
109.  =  welding  std. 


BM  for  this  job  can  be  found  in  Section  8. 
d.  CVK  Assemblies 

Follow  procedure  for  breast  hooks  and  built-up  webs 
up  to  step  7/  which  is  as  follows: 


Enter  A*  X  2  =  welding  standard 
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7.2  Calculating  Standards  with  TI-58C  Programmable  Calculator 

B.  Procedure  for  Applying  Standards  to  Steel  Assemblies 
Using  TI-58C  Calculator 


6 

7 


6 

7 


e.  Deck  Beams  (T/T) 
Subject  Entry 
I/T 


BM  Column 


No.  per  Ship 
Continue  steps  2-7  as  in  bulkheads 
f .  Tanks,  Tank  Tops 


Program  Key 
A 


Plate 

Inches 

Inches 


No.  per  Ship 

Section 

Length 


A 

B  or  B ' 
B  or  B' 


Continue  steps  2-5  as  in  bulkheads 
Enter  SBR  CE  for  fitting  standard 
Enter  SBR  1/x  for  welding  standard 
Note:  See  example  on  following  page 

g.  Seachest  Assemblies  of  One  Plate  Plus  Other  Parts 
Plate  No.  per  Ship  A 

Continue  2-5  as  in  bulkheads 

Nozzles  No.  per  Ship  C'  4  D' 

Enter  SBR  CE  for  fitting  standard 
Enter  SBR  yX  for  welding  standard 
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7.2  Calculating  Standards  with  TI-58C  Programmable  Calculator 

B.  Procedure  for  Applying  Standards  to  Steel  Assemblies 
Using  TI-58C  Calculator 

Keystroke  Sequence  for  Job  3018D-630  (Tank) 


BM  Line 


SBR 

SBR 


jy strokes 

Di splay 

57  B 

248 

B 

248 

6  D 

14 

8  D 

17 

6.6D 

15 

2. 2D 

51 

10 

63  B 

248 

B 

248 

6  D 

29 

8  D 

33 

6.6D 

30 

1.5D 

28 

8 

57  B 

77 

B 

77 

3.6D 

12 

3.  ID 

11 

1. 3D 

6 

1.9D 

6 

2.  ID 

10 

38  B 

68 

B 

68 

2. 2D 

10 

1.9D 

6 

1. 2D 

6 

35  B 

64 

B 

64 

2  D 

6 

1.5D 

6 

1.2D 

6 

37  B 

248 

B 

248 

7.6D 

16 

6 .3D 

15 

CE 

692  - 

1/x 

1094  = 

fitting  std 
welding  std 


BM  for' this  job  can  be  found  in  Section  8. 
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7.2  Calculating  Standards  with  TI-58C  Programmable  Calculator 


B.  Procedure  for  Applying  Standards  to  Steel  Assemblies 
Using  TI-58C  Calculator 


6 

7 

8 


h.  Seachest  Assembly  of  Two  or  More  Plates 

Subject  Entry  BM  Column  Program  Key 


Use  tank  procedure 
for  steps  1-5 

Nozzles  No.  per  Ship 

For  fitting  standard  enter 
For  welding  standard  enter 
Note:  See  example  on  following  page. 


C* 


SBR  CE 


SBR  y 


D' 


i.  Foundations,  Padeye  Assemblies  (does  not  include 
large  jobs) 


There  is  no  provision  in  the  program  for  foundation 
standards.  They  must  be  determined  using  the  standard 
factors  listed  in  Section  7.1  E  directly. 


Carft 
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7.2  Calculating  Standards  with  TI-58C  Programmable  Calculator 


B.  Procedure  for  Applying  Standards  to  Steel  Assemblies 
Using  TI-58C  Calculator 

Keystroke  Sequence  for  Job  3005F  (Sea  Chest) 


Assembly  #1-S 


BM  Line 

Display  Keystroke 

Display-  I 

0 

Nozzle  1 

C  4  D’ 

1 

Plate  1 

A 

SBR  CE 

y 

= 

27 

=  fitting  standard 

SBR  y 

= 

21 

=  welding  standard 

Assembly  #2-S 

BM  Line 

Display  . 

Keystroke 

Display 

2 

Plate i  .250 

1  A 

2 

Inches 

24  B'  38 

B' 

3 

Plate  A . 250 

1  A 

3 

Inches 

30  B'  34 

B' 

4 

Plate  >.250 

1  A 

4 

Inches 

8  B'  26 

B' 

5 

Nozzle 

1C  4 

D* 

6 

Nozzle 

1C  4 

D' 

7 

Nozzle 

1C  4 
SBR  CE 

D' 

= 

107  =  fitting  standard 

SBR  y 

Jx 

154  =  welding  standard 

BM  for 

this  job  can  be 

found  in 

Section  8. 
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7.3  Standard  Calculation  Factors  for  Aluminum  Assemblies 
Fitting  and  Welding 


A.  Bulkheads 


Description 

Code 

Fi tting 

Welding 

First  Plate 

A 

15 . 5/each 

0/each 

2nd  Plate 

A2 

8 .6/each 

26 . 2/each 

Addl.  Plates 

B2 

8 . 6/each 

7 . 6/each 

*Seams 

S 

. 07/inch 

.  06/inch 

**  (Parts  £:  1. 4  ' 

C 

6 . 2/each 

1 . 0/each 

CFootage 

FC 

0/foot 

2 . 0/foot 

** /-Parts  >  1.4'  *  5.1* 

D 

8.9/each 

3 . 1/each 

(Footage 

fd 

1 . 6/foot 

2 . 0/foot 

**  rParts  >  5 . 1 '  £  10.2' 

E 

5 . 2/each 

2 . 3/each 

(Footage 

1.1/foot 

2 . 0/foot 

** cParts  >10.2' 

G 

4 . 4/each 

0 .S/each 

(Footage 

•fg 

0 . 9/foot 

2 . 0/foot 

**cRings  £5.1"' 

H 

4 . 1/each 

5 .4/each 

{.Footage 

fh 

1.3/foot 

2 . 0/foot 

**rRings  >5.1' 

J 

8 . 1/each 

5 .4/each 

CFootage 

Fj 

1.1/foot 

2 . 0/foot 

4Steel 

X 

0 

0 

*Seam  length  is  estimated  as  the  total  length  in  inches  of 
the  2nd  plate  plus  additional  plates  (if  any) . 

**Parts  are  defined  as  any  flat  bar,  shape  or  bi-metallic 
stripped  plate  which  is  not  bent. 

***Rings  are  defined  as  any  flat  bar  or  stripped  plate  which 
has  been  shaped  or  bent  designated  in  the  BM  by  a  mill 
m^rk  •(#)  or  a  part  number  beginning  with  E  or  M. 

4Steel,  as  found  in  this  area,  is  flat  bar  coaming  which 
has  been  :sub-assembled  to  bi-metallic  strip  in  C-Bay 
and  welded  in  "C"  Bay. 
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7 . 3  Standard.  Calculation  Factors  for  Aluminum  Assemblies 
Fitting  and  Welding 

B.  Framing  (Deck  Beams) 


De scription 

Code 

Fitting 

Welding 

*First  major  shape 

A 

17/each 

0/each 

Addl.  major  shapes 

B 

•14/each 

12 . 5/each 

Parts  <1.4' 

C 

6 . 2/each 

0/each 

Footage 

FC 

0/foot 

2 . 0/foot 

Parts  >1.4'  £5.1' 

D 

8 . 9/each 

0/each 

Footage  . 

fd 

1 . 6/foot 

2 . 0/foot 

Rings  £5.1 

H 

4 . 1/each 

5 . 4/each 

Footage 

fh 

1 . 3/foot 

2 . 0/foot 

*Major  shape  is  defined  as  a  tee  or  I/T  which  comprises 
the  bulk  of  -  an  assembly  and  does  not  attach  to  a  panel. 
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7.3  Standard  Calculation  Factors  for  Aluminum  Assemblies 
Fitting  and  Welding 


C.  Foundations  and  Miscellaneous  Small  Assemblies 


Fitting 

A  All  parts  except  P/L  items 
B  Assembly 

C  P/L  (parts  list)  items 
D  Job 


4 . 0  min/each 
4 . 0  min/each 
2.0  min/each 
2.0  min/each 


A+B+C+D=  leveled  time  per  job 


Welding 

All  parts  except  P/L  items  3.9  min/each 


Notes: 

1.  Formulas  are  based  on  FFG-7  class  foundation 
assemblies  and  must  be  verified  for  any  change 
in  class  ship  or  radically  different  type 
assemblies. 

2.  15%  additional  time  must  be  added  for  personal 
time,  fatigue  and  normal  delay  to  derive  standard 
time . 

3 .  Not  to  be  used  for  performance  rating  of  indi¬ 
vidual  assemblies. 


4 .  Formula  based  on  use  of  semi-automatic  weld 
-  •  3/64  5556  wire. 


7  .<£.  Calculating  Muminum  Assembly  Standards  with  TI-58C  Programmable  Calculate 
A.  Program  for  Calculating  Standards  for  Aluminum  Assemblies 

title  Aluminum  Bulkheads  S  Deck  Beams  pagl  J- _ OF  4  T|  PfOQfQfnmcblS  .  f 

ppooaamiMFH  F •  Gosbee _ DATE  6-20-80  PfOgfGfTl  R©COfCj 

Partitioning  (Op  1 7)  I  3,9  >9  -0>9  ]  Library  Module _ — - - Ppnt9r  . ..Cards -  x 

PROGRAM  INSCRIPTION _ _ 


This  program  calculates  -  standards  for  aluminum  bulkheads  and 
deck  beams  -  fitting  and  welding. 

P.F.D.  factor  is  15%. 

The  test  register  must  be  loaded  with  5.1  prior  to  running  program. 


USER  INSTRUCTIONS 


ENTER 


PROCEDURE 


Read  No.  of  parts  per  ship 

Read  length  (feet,  inches  or  inches) 

Decide  what  category  of  parts  the 
line  just  entered 
Fits  and  press  the  appropriate 
code  button 

B*  =  plate  or  deck  beam 
C  =*  stiffener 
C"  =  ring 
D  =  steel  part; 

Read  No.  assembled  pieces 

5  a.  For  bulkheads 

5  b.  For  deck  beams 


USER  DEFINED  KEYS 


DATA  REGISTERS  (I«*I  03  ) 


a  Fitting  minutes 
i  Used 
:  Used 
i  Used 
4  Plates 
<  Inches 


A 
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7.4  Calculating  Aluminum  Assembly  Standards  with  TI-t)»C 
Programmable  Calculator 

B.  Procedure  for  Applying  Standards  to  Aluminum  Assemblies 
Using  TI-58C  Programmed  Calculator 

*t  =  5.1 

Per  Line  Item  or  BM: 

1.  Enter  No.  per  ship  in  A 

2.  Enter  length  in  B  (inches*  or  feet/inches) 

3 .  For  bulkhead  plating  enter  B ' 

For  any  stiffener  enter  C 
For  bi-metallic  enter  C 

For  any  ring  or  coaming  enter  C' 

For  any  steel  part  enter  D 

*If  a  plate  is  to  be  entered  in  C  or  C'  for  any  reason, 
length  must  first'  be  converted  from  inches  to  decimal 
feet. 

4.  Enter  No.  assemblies  in  A' 

For  standard  totals: 

1.  For  framing  enter  SBR  STO  =  fitting  std. 

SBR  RCL  =  welding  std. 

2.  For  bulkheads  enter  SBR  EE  =  fitting  std. 

SBR  C  =  welding  std. 


*Each  time  the  calculator  is  turned  on,  enter 
5.1  x  ^  t  before  running  the  program. 
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7 . 5  Exceptions  to  the  General  Standard  Time  Formula 


A.  Besides  specific  jobs  for  which  the  sub-operation  work¬ 
sheets  do  not  apply,  there  will  be  some  jobs  which  will 
not  fit  the  standards  calculation  formulas.  When  a 
question  arises,  a  sub-operation  worksheet  should  be 
prepared  and  the  result  compared  to  the  calculated 
standard.  Use  the  calculated  ’standard  if  the  difference 
is  within  the  limits  listed  below.* 


Assembly  Type 

Steel  Bulkheads 
Steel  Tanks 
Steel  Built-up  Webs 
Steel  Seachests 

Aluminum  Bulkheads 
Aluminum  Deck  Beams 


Fitting  Limits 
+  17% 

+  10%  -  16% 

+  11  min/-  23  min. 
+  52  min  A  68  min. 

+  15% 

+  2  minutes 


Welding  Limits 

+  18%  -  9% 

+  32% 

+  23  min/-  26  min. 
+  69  min/-  79  min.- 

+  23% 

+  18  minutes 


*Limits  are  +  2  standard  deviations  about  the  mean  for 
each  group  of  assemblies.  Refer  to  Section  8. 
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7.5  Exceptions  to  the  General  Standard  Time  Formula 

As  exceptions  to  the  general  formula  are  discovered, 
list  them  below. 

B.  Steel  "B"  Bay 

Job  Assembly  No.  of  Assys.  Fit.  Std. 


1002  C 

1109  F 
2006  K 
3004  A 
3017  B 
3019  W 
AH 

■RTT 

3500  A 

4019  Y 
4500  H 


9504 


A 

B 

C 

E 

F 

G 

J 

K 


9533 


r/s 


i 

i 

i 

1 

2 
1 
1 
1 
1 
1 

4 
1 
1 
1 
1 
2 

5 
2 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


228 

164 

685 
1170 
1371 
4248 
1290 

688 

537 

3151 

121 

686 
492 

98 

117 

114 

505 

63 

89 

51 

46 

72 

373 

318 

46 

92 

3134 

16 

16 

100 

100 


Weld  Std. 

481 

525 

1200 

2696 

2464 

5481 

1184 

578 

662 

3205 

OK 

2177 

1810 

42 

78 

65 
341 
136 

1421 
'  264 
58 

66 
4884 

620 

38 

77 

5492 

11 

11 

139 

134 
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7 . 5  Exceptions  to  the  General  Standard  .Time  Formula 

As  exceptions  to  the  general  formula  are  discovered, 
list  them  below. 


Aluminum,  B-Bay 


Job 

Assembly 

-No.  of  Assys. 

Fit.  Std. 

Weld  Std. 

5015  A 

400  P 

1 

OK 

3163 

5016  AM 

1  9 

1 

OK 

137  • 

5024  E 

600  p/s 

4 

1918 

1424 

612  P/S 

2 

1334 

932 

5027  E 

700  C. 

1 

460 

543 

5029  M 

400  P/S 

2 

686 

1186 

410  P/S 

2 

522 

424 

5029  BB 

1  P/S 

2 

594 

518 

9  P/S 

2 

44 

21 

5090  A 

1  (L* 

1 

6632 

2209 

5101  A 

1  4* 

1 

7676 

1329 

54  C 

1 

1039 

3648 

5110  B 

1  4 

1 

1582 

2060 

D 

1  CT 

1 

2291 

3128 

E 

9  S* 

1 

1500 

96 

10  P* 

1 

1500 

96 

F 

1  <2,* 

1 

4920 

1011 

1  4 

1 

210 

204 

5120  A 

1  4* 

1 

6672 

2170 

5512  X 

1  4 

1 

182 

87 

6515  A 

1  4* 

1 

3079 

3492 

5  4 

1 

70 

48 

9534  E 

11  s1 

1 

97 

22  P 

1 

40 

23  S  ' 

1 

40 

*These  assemblies  have  repeated  cycles  of  surveying  and 
inspecting -and  are  large  enough  to  require  staging, 
climbing,  etc.  Therefore,  a  difficulty  factor  has  been 
incorporated  into  the  standard  to  allow  for  these  problems. 
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7 . 5  Exceptions  to  the  General  Standard  Time  Formula 


Fitting: 

Difficulty  factor  for  mast  assemblies  =  4 

Difficulty  factor  for  stack  assemblies  =  2 

Welding: 


Difficulty  factor  for  mast  assemblies  =  1 
Difficulty  factor  for  stack  assemblies  =  3 
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7 . 6  Sub-Operations  Worksheets,  Use  and  .Derivation 


A.  The  sub-operation  worksheets  were  developed  to  be  used 
as  a  tool  by  qualified  estimators  for  making  detailed 
time  standards  for  fitting  and  welding  operations  on 
specific  jobs.  They  form  the  basis  for  all  the  general 
formula  standards  for  individual  jobs.  The  worksheet 
standards  are  more  accurate  than  the  general  formula 
standards;  therefore,  they  should  be  used  to  verify 
the  accuracy  of  the  general  formula  for  any  jobs  in 
question. 

B .  Steps  in  Developing  Worksheets 


1.  All  general  sub-operations  necessary  to  complete 
a  job  were  determined. 

2 .  Time  values  were  developed  for  each  manual  sub-oper¬ 
ation  on  "MOST"  calculation  worksheets*  and  for 
process  operations  such  as  welding  and  buffing  by 
time  study  and  with  established  deposit  rate  data.** 

3 .  The  base  for  each  time  value  was  then  determined 
(per  job,  piece,  joint,  assembly,  etc.). 

4 .  Worksheets  were  then  made  up  for  fitting  and 
welding  that  could  be  used  to  develop  standards  for 
the  majority  of  the  jobs  worked  in  Hardings  Plant 
B-Bay  work  areas. 


C .  Sub-Operation  Worksheets 

See  the  following  pages  of  Section  7.6  for  examples  of 
fitting  and  welding  sub-operation  worksheets  and  instruc¬ 
tions  for  their  use. 


*See  Section  8.5  for  "MOST"  calculation  worksheet  backup  data. 

**See  Section  5  for  process  data. 


7 . 6  Sub-Operations  Worksheets,  Use  and  Derivation  ■ 


C.  Sub-Operation  Worksheets'* 

Instructions  for  Using  Sub-Operation  Worksheet  Weld-W-04 

for  Aluminum  Welding  at  Hardings  B-Bay 

1.  Time  per  Position 

The  applicator  must  decide  whether  the -welder  can 
change  the  position  of  the  assembly  by  hand  (manually) 
or  whether  a  crane  will  be  needed.  A  crane  is  necessary 
when  the  assembly  is  heavy  (over  150  lbs.)  or  large 
and  awkward  (over  3  ft.  in  at  least  2  dimensions) . 
Changing  position  of  the  assembly  is  necessary  to  get 
as  many  weldments  as  possible  into- a  "down-hand" 
position.  Any  prop  needed  to  support  the  assembly 
is  positioned  using  the  same  criteria  and  is  added  to 
the. total  number  of  position  changes. 

2 .  Time  per  Inch  of  Weld 

Fill  in  tthe  number  of  inches  of  each  size  and 
type  of  weld  in  the  appropriate  boxes.  Then 
multiply  by  the  process  time  per  inch*  to  find 
the  process  time  required  to  make  the  weld.  The 
sum  of  the  times  required  for  the  various  welds 
is  the  Total  Process  Time  (T.P.T.)  for  the  assembly 
and  should  be  entered  on  the  line  so  indicated. 

P  is  the  number  of  passes  required  to  make  a  parti¬ 
cular  weld.  This  value  multiplied  times  number  of 
inches  of  a  particular  weld  size  or  type  that  must 
be  cleaned  in  order  to  complete  the  welding  of  the 
assembly.  The  sum  of  all  the  P  X  INS  values 
multiplied  times  0.04  min/in.  is  the  total  time 
for  cleaning  the  welds. •  This  sum  should  be  entered 
on  the  Sub-Op.  No.  10  line  of  the  worksheet. 

*Note:  For  bulkheads  use  flat  rates  for  all  welding. 

For  all  other  types  of  assemblies  use  the 
all-position  process  rates. 
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7 . 6  Sub-Operations  Worksheets,  Use  and  Derivation 
C.  Sub-Operation  Worksheets* 


3 .  Time  per  Job 

This  section  of  the  worksheet  deals  with  activities 
that  occur  on  a  per- job  basis.  "Set  up  and  wire  change" 
is  the  first  to  be  considered.  This  activity  is  a 
function  of  the  T.P.T.  from  above.  The  amount  of  T.P.T. 
is  multiplied  by  0.05  min/min  (Sub-Op.  No.  5  +  20) 
yields  the  amount  of  setup  and  wire  change  time  allowed 
per  job. 

"Linde"  butt  welding  is  also  considered  on  a  per-job 
basis.  The  time  for  this  operation  is  divided  into 
three  elements: 

A)  -The  setup  time  per  job  which  comes  directly  from 

the  "MOST"  calculation  sheet  for  Sub-Op.  No.  40. 

B)  The  setup  time  per  butt  comes  from  Sub-Op.  No.  41. 
Only  one  side  of  a  butt  should  be  counted. 

C)  The  third  element  is  the  calculation  of  "Linde" 
process  time.  The  rates  for  welding  butts  with  the 
"Linde"  equipment  were  derived  from  guidelines 
established  by  the  BIW  Welding  Engineering  'Dept. 

to  insure  quality  welds.  These  rates  were  verified 
through  actual  time  studies  at  the  Hardings  Plant. 

To  calculate  the  number  of  inches  of  butt,  simply 
total  the  lengths  of  the  butts  to  be  welded  (again, 
just  count  one  side) . 

4 .  Conclusion 

After  all  the  sub-operations  are  calculated,  they 
should  be  entered  in  the  heavy- lined  boxes  at  the 
right  hand  side  of  the  page.  The  sum  of  all  these 
heavy-lined  boxes  is  the  total  level  time  per  job. 

Add  on  established  allowance  factor  for  personal, 
fatigue,  and  delay  time  to  find  the  standard  time 
per  job. 


SUB-OPERATION  SHEET:  B-BAY,  HARDINGS  PLANT  AREA — FIT-W-03 

STEEL  FITTING  AREA  '.'.‘.’.’.’.III’.'.  Validation  Date  6/12/80 


Plan: 


Date_ 

Sign 


TOTAL  LEVELED  TIME.  . 


ALLOWANCE  (15%  P.F.D.) 


TOTAL  STANDARD  MINUTES 


WM- MANUAL 


7.0  STANDARD-  TIME  CALCULATION' 


1  w* 

n 

}0at#  7/11/80 

FDG/MWC/ECC  n 

f**«  46  of  55 

7.6  Sub-Operations  Worksheets,  Use  and  Derivation 
C.  Sub-Operation  Worksheets ~  (Cont'd) 

OP 


18.  Install  plate  onto  assembly  (fillet  joints  to  two 

or  more  parts)  -  layout  location,  tack  kickers,  hang 
with  bridge  crane.  Once  per  plate. 

19.  Install  sub-assembly  -  fillet  joints  between  3-dime'n-  ‘‘ 
sional  sub-assembly  and  flat  panel.  Once  per  sub-assy. 

20.  Make  up  fillet  joint  -  use  attachment  and  wedge, 
tack  weld.  Once  per  inch. 

21.  Grind  seam  -  get  grinder,  hook  up  and  grind  seams 
in  way  of  stiffener.  Once  per  stiffener  (or  per 
square  inch) . 

22.  Turn  assembly  over  -  request  crane,  stand  by  and 
assist  during  turn  at  bench.  Use  as  needed. 

23.  Mark  assembly  and  move  to  weld  area.  Use  paint 
to  mark  assembly  number  and  destination.  Read  - 
plan  and  mark  weld  size  using  paint  stick.  Request 
crane  service  and  stand  by  while  assembly  moves  out. 

Total  Leveled  Time  -  sum  of  all  operation  subtotals  - 

no  allowance  factor  is  included. 


Allowance  -  in  B-Bay  the  allowance  has  been  set  at  15% 
for  personal  time,  fatigue  and  normal  delay. 

Total  Standard  Minutes  -  sum  of  total  leveled  time  and 
allowance.  This  is  the  time  against  which  performance 
is  measured. 
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7.6  Sub-Operations  Worksheets,  Use  and  Derivation 
C.  Sub-Operation  Worksheets 


Instructions  for  Using  Sub-Operation  Sheet  FIT-W-04 


General  Procedure 

1.  List  each  B.M.  line  item  by  part  number  or  line 
number . 

2.  Using  plans,  determine  what  sub-operations  (OP  number) 
are  necessary  to  accomplish  assembly. 

3.  List  all  OP  numbers  with  quantity  and  footage 
multipliers  where  applicable. 

4.  Total  each  OP  number  and  enter  in  the  FREQ  column. 

5.  Multiply  Min.  X  Freq.  =  MIN  and  enter  total  minutes 
for  each  OP  number. 

♦ 

6.  Total  MIN  column. 

7.  Calculate  and  add  allowance  for  P.F.&D. 

8.  Total  MIN  +  allowance  =  standard  for  assembly. 


Specific  OP  Content 

1.  Get  papers/process/return  -  this  includes  going  to 
the  office,  getting  paperwork  folder,  signing  B.M. 
off  and  returning  folder  to  the  office.  Once  per  job. 

'■  2 .  Get  plate  from  rack  with  crane  -  includes  requesting 
service  from  the  crane  rigger  standing  by  during  lift 
and  placement  of  the  plate.  Once  per  plate. 

3.  Prepare  to  make  up  seam  -  includes  regulating  the 
plates  to  align  the  neat  edge  and  preparing  to  buff 
plates.  Once  per  seam. 

4.  Make  up  seam  -  includes  buffing  plates,  using  attach¬ 
ments  to  fair  the  plates  and  tack-welding  the  plates . 
Use  per  inch. 

5 .  *Fit  stiffener  -  includes  moving  the  stiffener  from 

storage  to  the  buffing  table  and  to  the  panel,  lay- 
■  out  of  location  on  the  panel,  alignment  of  the  stiff¬ 
ener  and  the  first  tack  weld.*.  Use  once  per  stiffener. 
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7 . 6  Sub-Operations  Worksheets,  Use  and  Derivation 


C.  Sub-Operation  Worksheets 


Instructions  for  Using  Sub-Operation  Sheet  FIT-W-03 
General 


1.  Using  the  plans  and  B.M.,  evaluate  each  piece  and 
note  sub-operations  (OP)  needed  with-  frequency 
and  footage. 

2.  When  all  B.M.  items  for  an  assembly  have  been 
evaluated,  total  each  OP  and  calculate  level  time. 


3 .  Total  all  OP  times . 


4.  Calculate  allowance  factor. 


5.  Total  of  OP  times  +  allowance  =  standard 
Specific: 


OP 


1. 


Get  papers/process/return  -  go  to  office,  get  folder, 
sign  B.M. ,  return  folder  to  office.  Once  per  job. 


2.  Get  plate  from  storage  -  go  to  rigger,  ask  for  plate, 
search  for  plate,  transport  to  bench  with  crane,  and 
land  in  assembly  position.  Once  per  plate. 


3.  Get  mat'l  for  deck  beam  -  go  to  rigger,  ask  for  beam, 
transport  beam  and  land  in  assembly  position.  Once 
per  beam. 


4.  Get  mat’l  for  built-up  web  -  go  to  rigger,  ask  for 
web,  transport  web  and  land  in  assembly  position, 
transport  faceplate  and  ‘land  on  bench,  scribe  and 
move  into  assembly  position.  Once  per  assembly. 

5 .  Make  up  faceplate  -  move  and  use  holdfasts  posts 
and  wedges  to  fair  faceplate  to  web  and  tack  weld. 
Once  per  foot. 
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7 . 6  Sub-Operations  Worksheets,  Use  and  Derivation 


C.  Sub-Operation  Worksheets  ~  (Cont'd) 

OP 

6 .  Fit  plate-no  burning  -  use  hammer  to  align  plates 
at  ends  of  seam.  Once  per  seam. 


7.  Make  up  (unburned)  seam  -  use  dog  and  wedge  to 
fair  plates,  tack  weld.  Once  per  inch... 


8.  Fit  plate-burn  required  -  align  plate  as  in  OP  6, 
scribe  for  burn,  slide  plates  apart,  raise  plate 
to  be  burned  on  blocking,  hook  up  burning  gear, 
lower  plate,  aside  scrap,  realign  plate.  Once 
per  (burned)  seam. 

9.  Make  up  (burned)  seam  -  clean  slag,  use  dog  and 
wedge  to  fair  plates,  tack  weld.  Once  per  inch. 


10.  Install  stiffener  -  measure  and  mark  layout,  carry 
stiffener  from  storage,  align  using  holding  jig  and 
two  attachments,  tack  end  to  hold. 

i 

*  11.  Install  header  -  measure  and  mark  layout,  carry  part 

from  storage,  align  and  tack  weld  ends  (scribe  and 
,  trim  one  in  six) . 

{ 

[  12.  Make  up  stiffeners/headers  -  tack  weld.  Once  per 

5  foot. 

i 

% 

13.  Install  toe  brackets/chocks  -  mark  layout,  align 
and  tack  weld.  Once  per  part. 

14..  Install  ring  -  scribe  ring  and  install  (includes 
burn  setup  time)  for  small  and  medium  rings  up  to 
6 '  in  circumference .  Once  per  ring . 

15.  Install  coaming  -  layout  location,  scribe,  set  up 
for  burning,  install  coaming  (>6*  circumference). 
Once  per  coaming. 

''  16.  Make  up  rings /coamings  -  burn,  clean  slag,  tack 

*  weld.  Once  per  foot. 

|  17.  Install  plate  onto  panel  (fillet  joint)  -  layout 

\  location,  tack  kickers,  hang  and  hold  with  jib 

hoist.  Once  per  plate. 


i! 

* 
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Job: _  Plan:  _ 

B.M.Line  Description  Quan.  OP  Number 


Date  _____ 

Sign  _ 

Page _ / 


OP 

ACTIVITY 

o 

Co 

h3 

5S| 

O 

• 

Min. 

1 

Get  papers/nrocess/return....... 

10 . 

2.63 

2 

Get  plate  from  rack  with  crane,. 

11 . . 

3.40 

3 

Frepare  to  make  up  seam- -------- 

20 . 

2.41 

4 

Make  uo  seam-  -  - . ----------- 

1*3.21  ! 

0.07 

5 

Fit  stiffener . . . 

3,15,26.... 

3.90 

6 

Make  up  stiffener,.,,,,....,.... 

1,3,27 . 

0.89 

7 

Fit  header, . . . 

1,3,15 ,25.. 

8.89 

6 

Make  up  header. . . 

1,3,27 . 

1.59 

Q 

Fit  ring . . . .  i 

16,29 . 

4.12 

10 

Make  up  ring. . . . 

1,3,27 . 

1.25 

1 1 

Fit  coaming. . . . . . 

12,28,29.... 

8.06 

12 

Make  ud  coaming.  - . ------- 

1 .3.27..... 

1.13 

13 

Install  small  parts . . . 

1,3,18,19.. 

6.22 

14 

Fit  plate  —  Fillet  Joint....... 

1,3,13,15,31 

1&23  ; 

15 

Make  up  Fillet  Joint . . . . 

1 ,3,32 . 

0.09 

16 

Get  large  part  from  drop  area... 

22 . 

5.09 

17 

Fit  gusset  to  pipe . . . 

3,17,23.... 

3.74  : 

18 

Make  up  gusset . 

1,3 . 

0.13  | 

19 

Install  pipe  brace  — Both  Ends.. 

1,3,24..... 

9.89 

20 

Turn  plate  or  assembly  ever..... 

13 . 

5.6l 

21 

Mark  up  assembly  &  move  to  weld. 

14,35 . 

ia5o 

Base 


seam 

inch 

each 

foot 

each 

foot 

each 

foot 

each 

foot 

each 

each 

inch 

each 

each 

inch 

each 

turn 

each 


SUB-TOTAL  LEVELED  TIME . 


ALLOWANCE  15%  Personal  Time,  Fatigue,  &  Normal  Delay 4 


TOTAL  STANDARD  MINUTES . 


7 . 6  Sub-Operations  Worksheets,  Use  and  Derivation 


C.  Sub-Operation  Worksheets-  (cont'd) 

OP 

6.  Make  up  stiffener  -  includes  buffing  stiffener, 
buffing  plate,  using  attachments  to  fair  the 
stiffener,  tack  welding  stiffener.  Use  per  foot. 

7.  *Fit  header  -  includes  layout  of  location  on  panel, 

moving  header  from  storage  to  buffing  to  panel, 
trim  header  when  necessary,  buff  ends  of  header, 
tack  ends  of  header.  Use  once  per  header. 

8 .  Make  up  header  -  includes  buffing  length  of 
header,  buffing  panel,  tack  weld  header.  Use 
per  foot. 

9. **Fit  ring  -  includes  moving  ring  from  storage  to 

assembly  scribing  ring,  preparing  to  buff  ring 
assembly.  Use  once  per  ring. 

10.  Make  up  ring  -  includes  buffing  ring,  buffing 
panel,  tack  weld  ring.  Use  per  foot. 

11. **Fit  coaming  -  includes  moving  coaming  from  storage 

to  panel,  scribing  coaming,  preparing  to  buff  • 
coaming  and  panel,  raising  panel  on  blocks. 

Once  per  coaming. 

12.  Make  up  coaming  -  includes  buffing  coaming,  buffing 
panel,  tack  welding  coaming.  Use  per  foot. 

13.  *Install  small  parts  -  includes  moving  parts  from 

storage  to  buffer,  buffing  parts,  moving  parts  to 
assembly,  layout  location,  buff  assembly,  tack  weld 
part.  Once  per  small  part. 

14.  Fit  plate-fillet  joint  -  use  for  large  plates' 
joined  onto  panels  such  as  trunks,  plenums.  Includes 
requesting  crane  service,  layout  and  prepare  to  buff 
location,  stand  by  during  crane  placement,  brace 
pla'te  with  temporary  braces,  tack  one  end. 

Once  per  plate. 


7 . 6  Sub-Operations  Worksheets,  Use  and  Derivation 
C.  Sub-Operation  Worksheets*  (cont'd) 


15.  Make  up  plate-fillet  joint  -  includes  buffing  plate, 
buffing  panel,  using  attachments,  tack  weld  plate. 

Use  per  inch. 

16.  Get  large  part  from  drop  area  -  includes  requesting 
crane  service,  standing  by  during  move.  Use  once 
per  large  part.’ 

17.  Pit  gusset  to  pipe  -  includes  layout,  move  material, 
prepare  to  buff,  first  tack.  Once  per  gusset. 

18.  Make  up  gusset  -  includes  buff  gusset,  buff  pipe, 
tack  gusset.  Use  per  inch. 

19.  Install  pipe  brace-both  ends  -  includes  moving  material, 
scribing  slots,  trimming  slots  with  band  saw,  buffing 
and  tacking..  Once  per  brace. 

20.  Turn  plate  or  assembly  over  -  includes  requesting 
service  from  rigger  and  standing  by  during  turn. 

Use  as  needed. 

21.  Mark  up  assembly  and  move  to  weld  -  includes  marking 
assembly  number  and  destination  with  paint,  weld 
sizes  with  pen,  requesting  crane  service  and  standing 
by.  Use  once  per  assembly. 

Subtotal  Leveled  Time  -  Sum  of  column  MIN 

Allowance  15%  PF&D  -  15%  X  subtotal  leveled  time 

Total  Standard  Minutes  -  Subtotal  leveled  time  +  15% 

allowance. 
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7.6  Sub-Operations  Worksheets,  Use  and  Derivation 
C .  Sub-Operation  Worksheets- 


*Stiffener  is  defined  as  any  tee  bar,  X  bar  or  flat  bar 
greater  than  3'  long  which  was  its  ends  free  -  only 
length  is  fitted. 

Header  is  defined  as  any  tee  bar,  X  bar  or  flat  bar 
which  has  one  or  both  ends  made  up  to  a  stiffener  or 
header . 

Small  part  is  any  flat  bar  or  plate  chock,  toe  bracket, 
etc.  less  than  10"  long. 

**Ring  is  any  flat  bar  ring  small  enough  to  buff  on  a 
pedestal  grinder  -  (5'  or  less  in  circumference). 

Coaming  is  a  ring  5'  or  more  in  circumference. 


U1 1\ 
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Instructions  for  Using  Sub-Operation  Worksheet 
Weld-W-03  for  Steel  Welding 

1.  Time  per  Position 


The  applicator  must  decide  whether  the 'welder  can 
change  the  position  of  the  assembly  by  hand  (manually) 
or  whether  a  crane  will  be  needed.  A  crane  is  necessary 
when  the  assembly  is  heavy  (over  150  lbs.)  or  large 
and  awkward  (over  3  ft.  in  at  least  2  dimensions) . 
Changing  position  of  the  assembly  is  necessary  to  get 
as  many  weldments  as  possible  into' a  down-hand  position. 
Any  prop  needed  to  support  the  assembly  is  positioned 
using  the  same  criteria  and  is  added  to  the  total 
number  of  position  changes.  Hood  and  lead  handling 
usually  occurs  with  each  position  change,  either 
manual  or  with  a  crane.  Therefore,  the  sum  of  the 
crane  positionings  and  the  manual  positionings  yields 
the  total  number  of  hood  and  lead  handlings. 

2 .  Time  per  Weld 

The  number  of  welds  in  an  assembly  is  the  sum  of 
the  number  of  increments  of  each  size  and  .type  -of 
weld.  Enter  the  number  of  increments  in  the  appro¬ 
priate  column  according  to  the  number  of  passes 
required  for  each  size  and  type  of  weld.  For 
continuous  welds,  allow  one  increment  per  8  inches 
of  weld.  When  welding  shapes,  each  change  of 
direction  is  considered  an  increment.  For  butt 
welds,  allow  as  above  and  in  addition,  allow  one 
single  pass  weld  for  each  increment. 

Add  the  columns  across  to  get  the  total  number  of 
welds.  This  total  then  goes  on  the  line  "Clean 
tacks,  ends  of  welds,  and  inspect."  (Sub-Op  No.  41). 
Multiplying  this  times  the  value  for  Sup-Op  No.  41 
yields  the  time  allowed  for  inspecting,  cleaning 
tacks  and  cleaning  the  ends  of  welds  on  an  assembly. 
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7.6  Sub-Operations  Worksheets/  Use  and  Derivation 
C.  Sub-Operation  Worksheets-  (Cont'd) 


Bead  welds  equals  the  number  of  welds  times  the 
number  of  passes  required  for  that  particular  size 
and  type  of  weld.  The  sum  of  the  bead  welds  is  then 
entered  on  the  line  "Raise,  lower  hood,  and  strike 
arc."  (Sub-Op  No.  45).  The  product  of. this  multipli¬ 
cation  is  the  total  time  allowed  for  raising,  lowering 
the  welding  hood  and  for  striking  the  arcs . 

Time  per  Inch  of  Weld 

Fill  in  the  number  of  inches  of  each  size  and  type 
of  weld  in  the  appropriate  boxes .  Then  multiply 
by  the  process  time  per  inch  to  find  the  process  time 
required  to  make  the  weld.  The  sum  of  the  times  required 
for  the  various  welds  is  the  Total  Process  Time  (T.P.T.) 
for  the  assembly  and  should  be  entered  on  the  line  so 
named. 


make  a  parti- 
the  number 
inches  of  a 
be  cleaned  in 
sembly.  ,  The 
mi’n/in.  is 
welds.  This 
43  line  of 


B+  is  the  number  of  passes  required  to 
cular  weld  minus  one.  This  value  times 
of  inches  of  weld  equals  the  number  of 
particular  weld  size  or  type  that  must 
order  to  complete  the  welding  of  the  as 
sum  of  the  B+  X  Ins.  values  times  0.019 
the  total  time  for  cleaning  multi-pass 
sum  should  be  entered  on  the  Sub-Op  No. 
the  worksheet. 

Time  per  Job 

This  section  of  the  worksheet  deals  with  activities 
that  occur  on  a  per- job  .basis .  "Set  up  and  wire 
change"  is  the  first  to  be  considered.  This  activity 
is  a  function  of  the  T.P.T.  from  above.  The  amount 
of  T.P.T.  is  multiplied  by  0.0 8 3. min.  to  get  -the 
amount  of  setup  and  wire  change  time  allowed  per  job. 


7.6  Sub-Operations  Worksheets/  Use  and  Derivation 


C.  Sub-Operation  Worksheets"  (cont'd) 

Submerged  arc  welding  is  also  considered  on  a  per- job 
basis.  Setup  time  per  job  comes  directly  from  the 
"MOST"  calculation  sheet  for  Sub  Op.  No.  80.  Setup 
time  per  butt*  comes  from  summing  the'  "MOST"  calculation 
sheets  for  Sub  Op.  No.  85  and  Sub  Op.  No.  89.  The  rate 
for  welding  submerged  arc  was  derived  from  time  studies 
based  on  100%  operator  factor. 

*Note:  For  estimating  setup  time  per  butt  and 

weld  time  per  job,  consider  each  side  (first 
side-second  side)  of  the  butt  as  an  individual 
butt . 

5 .  Conclusion 

After  all  the  sub-operations  are  calculated,  they 
should  be  entered  in  the  heavy-lined  columns  at  the 
right  hand  side  of  the  page.  The  sum  of  all  these 
heavy-lined  boxes  is  the  total  level  time  per  job. 

Add  established  allowance  factor  for  personal,  fatigue, 
and  delay  to  find  the  standard  time  per  job. 


TIME  PER  JOB 


SUB-OPERATION  WORKSHEET,  3/64  Aluminum 

HARDINGS  PLANT  B-BAY  ALUMINUM  WELDING  AREA 
ASSEMBLY  No! _ 

ASSEMBLY  NAME: _ 


SUB-OPERATION  DESCRIPTION 


Adjust  nosition  with  crane 


Adjust  position  Manually 


Position  changes  with  crane 


Position  changes  manually 


Weld-W-04 

DATE  _ 

BY  _ 

PAGE 


WELD 

M.04 


35 


30 


7.00 


0.64 


x  7.00  min. 


x  0.64  min. 


o 

s  a, 

M 


Total  LINDE  Butt  Weld  Process  Time  = 


1  TOTAL  LEVEL  TIME  PER 

JOB,  *  • 

1  -  P.F.D.  ALLOWANCE- * 
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The  general  formulas  for  Hardings  are  designed  to  be 
applied  directly  from  the  unit  bill  of  material  sheets  to 
derive  standards  for  the  majority  of  jobs.  The  BM  sheets 
have  inherent  information  limitations,  i.e.,  the  BM  gives 
rough  stock  sizes,  width  vs.  length  not  listed  consistently, 
impossible  to  determine  weld  sizes,  impossible  to  determine 
end  connections,  and  some  assemblies  difficult  to  categorize; 
which  could  affect  the  accuracy  of  the  standard.  In  order  to 
minimize  the  effect  of  the  BM  sheet  limitations,  frequency 
averaging  of  all  sub-operations  from  detailed  sub-operations' 
worksheets  was  used  to  derive  the  factors  for  the  general 
formula. 


A.  Derivation  of  Factors  Used  in  Calculating  Standards 

for  Steel  Assemblies  — — 

1.  Steel  Assembly  Fitting 

Standards  wer-e  developed  for  a  representative  sample 
on  sub-operation  worksheets  using  the  working  drawings 
for  each  category  of  work.  Each  sub-operation  was  fre- 
quencied  from  the  worksheets  to  determine  how  many  times 
per  ( job/piece/assembly)  each  was  used.  The  frequency 
base  was  arrived  at  by  assuming  that  certain  sub-oper¬ 
ations  are  peculiar  to  corresponding  groups  of  pieces/ 
jobs/assemblies. 

After  the  frequency  and  base  for  each  sub-operation 
was  determined,  the  frequency  percentages  were  multiplied 
by  the  worksheet  predetermined  time  value  for  that  sub¬ 
operation  to  derive  the  sub-operation  factor.  The  sub¬ 
operation  factors  for  each  base  item  were  then  added  up. 
This  gave  a  general  formula  which  was  then  verified  by 
comparing  the  formula  result's  with  the  corresponding 
worksheet. 
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8.1  Method  of  Gerieral  Formula  Development 

A.  Derivation  of  Factors  Used  in  Calculating  Standards  for 
Steel  Assemblies 


Z.  Steel  Assembly  Welding 

Sub-operations  worksheets  were  developed  for  a  repre¬ 
sentative  sample  of  each  category  of  work  similar  to  those 
developed  for  fitting.  The  worksheets  were  then  analyzed 
mathematically  by  job  category  to  determine  average  time 
per  inch  of  weld,  per  piece,  and  per  job,  etc.  The  base 
item  averages  were  then  used  as  preliminary  general  formula 
factors.  Formula  results  using  different  base  items  were 
then  compared  to  corresponding  worksheets  to  determine 
which  base  items  would  give  the  least  deviation  from  the 
worksheets  when  used  in  a  General  Formula.  These  items 
became  the  base  for  the  General  Formula. 

B.  Derivation  of  Factors  Used  in  Calculating  Standards  for 
Aluminum  Assemblies 


Aluminum  Assembly  Fitting  and  Welding 

The  derivation  of  formulas  for  fitting  and  welding 
is  similar  to  that  for  steel.  However,  because  the  scope 
of  work  covered  by  the  formula  is  more  uniform,  there  is 
a  much  smaller  impact  on  the  factors  by  the  BM  sheet 
limitations . 


NOTE:  See  examples  of  formula  development  worksheets 

for  fitting  and  welding  for  each  category  of 
work  on  the  following  pages. 
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Op .  No 


FREQUENCY  CALCULATION  MATRIX  (Steel) 
FOR  SUB-OPERATIONS  (Bulkhead) 

(Assembly  Type) 


FREQ.  FROM  COMPLETED 
SUB-OP.  SHEETS  (10  Jobs) 


14  I  5  6  1  7  1 


1  9  I 


AREA: 

FIT-W-03 

DATE: 

7/1/80 

7  6 

63  26 

2  1 


4  15 

26  135 
1 


34 
2 
14 
2 
14 

4  3  22 

34  21  370 

3  5  72 


35 
6 
14 

90  C Stiff? 

888  l Foot  5 
103  Head 


1  1 
1  1 


12  Assy. 
12  Assy. 


jz  zu 


5  rSeam? 
52  <Foot  $ 
11  c  Ri¬ 


ll  CRS 
50  CFoot 
2  CR: 

98  )p 


A*B  =  CCxD  =  E 

D  is  value  from  Sub-Op  sheet 
E  is  value  to  use  in  General  Formula 


1  3.11 

1.0/ 

1.0  6.38 


Examples  #7  and  #8  are  trunk  assemblies 
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. 1  Method  of  General  Formula  Development 
C .  Examples  of  Formula  Development  Worksheets 
1.  Steel  Bulkheads 

Grouping  of  Factors  by  Base 


Assy  .  6.38  +  2.96  +  5.48 

*Seam  6.38  +  .65  +  4.60  +  2.89  +  4.73  = 
*Foot  of  Seam  .68  +  .49  +  .09  +  .76  = 
Stiff 

Foot  of  Stiff 
Header 

Ring  =1.58+2.48. 

Foot  of  Ring  .86  +  .58 
Small  Parts 


14.82  min/assy. 

19.25  rein/seam 
2.02  rein/foot 
7 . 68/each 
1.12/foot 
5 . 55/each 
4 . 06/each 
1.44/foot 
2 . 57/each 


*As  defined  by  B.M.  listing,  seam  =  total  plates  -  total 
assemblies  S  =  P  -  A 

Foot  of  Seam  =  total  foot  of  plate  X  total  seam§  *  total  plates 

Example:  A  job  has  two  assemblies  made  up  of  six  plates  each 

10  feet  in  length.  How  many  seams  and  what  footage? 

Seams  =  6  plats  -  2  assemblies  =  4 

Footage  =  60  feet  X  4/6  =  40  feet  of  seam 
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8 . 1  Method  of  General  Formula  Development 

C .  Examples  of  Formula  Development  Worksheets 
1.  Steel  Bulkheads 


Trunk  assemblies  can  be  calculated  using  bulkhead 
factors  by  considering  trunk  assemblies  as  having  one 
more  seam  than  a  comparable  bulkhead.  To  do  this  it 
is  necessary  to  add  one  "dummy"  plate  for  each  trunk 
assembly.  The  changes  in  average  frequency  which  this 
makes  in  the  sample  is  shown  on  the  following  pages: 


Op .  No . 


FREQUENCY  CALCULATION  MATRIX 
FOR  <M®-O)f)ERATI0NS 


FREQ.  FROM  COMPLETED 
SUB-OP.  SHEETS  (10  Jobs) 


(Steel) 

Bulkhead 
(.Assembly  Type). 

AREA 

FIT-W-03 

DATE 

7/1/80 

SIGN: 

FDG 

PAGE: 

A 

B 

E 

Total 

Base 

Total 

c 

D 

Avg. 

— 

for 

for 

Base 

Avg. 

Min. 

Min. 

9 

10 

SamplL 

i  Oper. 

Samp lp 

»  Free 

Op. 

Op. 

Assy/ 

1.0/ 

2 

6 

25 

Seam 

12/13 

1.0 

6.38 

6.3 

2 

4 

c  Seam  ? 

13 

.3 

1.62 

.49 

34 

54 

CFoot  5 

141 

.4 

1.71 

.68 

2 

4 

cSeam? 

13 

.3 

11.49 

3.45 

14 

35 

cFoot $ 

141 

.2 

2.44 

.49 

2 

6 

CSeam? 

13 

.5 

5.78 

2.89 

14 

14 

IFoot-S 

141 

.1 

0.89 

.09 

5 

C  Seam  T 

13 

9.46 

3.78 

52 

<Foot  / 

141 

1.90 

.76 

Af  B  =  C  CXD  =  E 

D  is  value  from  Sub-Op.  sheet 
E  is  value  to  use  in  General  Formula 

Examples  #7  and  #8  are  trunk  assemblies 
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8 . 1  Method  of  General  Formula  Development 

C .  Examples  of  Formula  Development  Worksheets 
1 .  Steel  Bulkheads 

Grouping  of  Factors  by  Base 

Assy.  6.38  +  2.96  +  5.48  =  14.82  min/assy. 

Seam  .49  +  3.45  +  2.89  +  3.78  =  10.61  rein/seam 

Foot  of  Seam  .68  +  .49  +  .09  +  .76  =  2.02  rein/foot 

Other  factors  remain  unchanged. 


per  Inch  of  Weld 
er  of  passes  minus  one 


Weld 

Assembly  Welding  -  B  Bay  Hardings  - 

.062"  "727"  Fluxcore  Date 

.  _  .  4oo  <£ 

Assembly  Number:  Plaa/  zmq^jozo  [sht  Bv 


Assembly  Number: 


Ft?.  Ce 


SUB-OPERATION  DESCRIPTION 


Weld  M. 03 
Datp  >S~-  /-8o 
(sHT  3d  Bv  \sJC- 

To  J>C  Page  i 


Adiust  Position  Manually 


Put  on  and  Aside  Hood,  Pick  Uo  and  Asi 


position  changes  with  crane 


Position  Changes  Manually  _ ' 


Total  Hood  and  Lead  Handling 


Pass  1  2 


/LA  r“ 


Beads  445 


an  Tacks,  Ends  of  Welds  and  In 


44  S 


/ o9.S 


Z  1.4 


Total  B+  X  Inches  =  _ 


Clean  Slag  Multi-Pass  : - Total  B+  X  Inches  Q.  X  0. 


Total  Process  Time  (TPT) 


Set  U 


Submerged  Arc  Setup  Time  Per  Job 


er  Butt  =  Total  No.  of  Butts  _ X  I. 


Weld  Time  per  Job  =  Total  Ins.  of  Butt  _  X  C 


Total  Level  Time  per  Job  = 


P .  F .  D .  Allowance=  _Z~L  _ I  Total  Standard  Time  per  Job 


.x.  i.4b 4  tss-ay 


X  0.05 


© 


33f.S 


Z7.s 


o 


o 


© 


I  S6>  4  .  r  | 
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BULKHEADS 

HARDINGS-  "B"  BAY  -  STEEL 


Bill  of 
Material 


Yest  Deviat 
Y  =  Y  -  Ye 


mm 

RUHI.I 

■RM 

KISIBHi 

2014D  20IP 

456 

191 

13 

87096 

207936 

190 

•HSBWHS1 

584 

311 

14 

181624 

341056 

238 

2014D  600S 

1142 

450.0 

26 

513900 

1304164 

463 

2014H  656 


2014H  659P 


2015L  676 


Totals 


638.3  261.  14.4- 


„oc  .  Sx  =^2  -  J2  m ^5 .038  x  105-(638.3)2  =^9. 634x10^  =  310.4 


_ _ .  2  z .  Ulbx 

A  'erase  Time  per  Inch  ,  X,  =  M  =  (XY  -  X  Y)  Sx  = 


Average  Time  per  Job  = 


Average  Time  per  Piece  -  ' 


W¥^T*^"grreJlclT<g»1 


Hours  Required  (working  at  standard)  to  achieve  10%  accuracy  =  T 
T  =  (r  4  10)2  (Y)  **  =  (l|)2  (311>  "  1645  *  60  “  27-4  hrs* 


“  tn 
0) 

*P  ZOQ 
P 

c 

•H 

s 

/ DO 


>0o  3eo  *eo  *%o  >5o0  &o  /#e0  ^ea  ^ao 

Inches 


AREA-W-03 


ANALYSIS  OF  STANDARDS 


FORMULA  CALCULATION  VS.  DETAILED  SHEET 


STEEL  BULKHEADS 


All  Time  Given  in  Minutes 

A  =  Standard  Calculated  from  Formula 
B  =  Standard  Calculated  from  Sub-Operation  Sheet 
C  =  Difference  (A  -  B) 

D  =  Percent  Difference  (C  4  B) 


JOB  DATA 


2015D 

1015D 

1012A 

1105A 

1012A 

1012H 

1012C 

1015A 

1015C 

2014G 


541  525 

1210  1123 

585  568 


440  486 

567  545 


+  1.3 

+  3.0 

+  7.7 
+  3.0 

t  o  1+1.6 

-46  1-9.5 

+22  +4.0 

+28  +15.7 

+23  +11.6 

+  9  +3.3 


3412 

3489 

341 

349 

4716  I  4550  S  +166 


455  1  +16.6 


Std.  Deviation  (Fitting) +  8.4%  Std.  Deviation  (Welding)  +  6.75 

*Job  1015A-4OO  Standard  Calculations  are  detailed  on 
previous  pages. 


c.  Examples  of  Formula  Development  Worksheets 
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D  is  value  from  Sub-Op.  sheet 
E  is  value  to  use  in  General  Formula 
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8 . 1  Method  of  General  Formula  Development 

c.  Examples  of  Formula  Development  Worksheets 
2 .  Built-up  Webs 

Grouping  of  Factors  by  Base 


Assy.  6.38  +  2.96  +  5.48 

Seam  6.38  +  .08  +  .29  +  1.13  +  1.09  +  3.59  = 
Foot  of  Seam  .17  +  .52  +  .55  +  1.35 
Stiff  = 

Foot  of  Stiff 

Header  = 

Small  Part  = 


14 . 82/assy. 

12.56/ seam 
2.59/ foot 

7 . 68/each 
1.12/ foot 
5 . 55/each 
2 . 57/each 


Assembly  Welding 
Assembly  Number: 


Weld 

M.  03 

Hardings 
"727"  Fluxcore 

■Data  . 

S-/-8 0 

Mu7C 


Paae 


er  Butt  =  Total  No.  of  Butts  _ X  1.464  B5-89 


Weld  Time  per  Job  =  Total  Ins.  of  Butt  _  X  0.05 


_ Total  Level  Time  per  Job  =  (fog  ftve  4sse/n8t.£)  |  49 


P.F.D.  Allowances  7.  4- _ |  Total  Standard  Time 


BUILT-UP  WEBS  ^-1/2" 
HARDINGS  PLANT  "B"'  BAY  -  STEEL 


6-3-80 


Bill  Of 
Material 


4012D  310P 


4012D  350P/ 


4012D  408E 


4012D  260P/ 


Yest 
Y  =  ' 


Deviatio 
Y  -  Yest 


-.5 


+9.6 


+9.7 


49 

24.3 

1190.7 

2401 

1007D  217  ff,  I  103 


Totals 


10609 


60267 

123748 

6026.7 

-  - ' 

12374.8 

Average  Time  per  Inch  . 


Average  Time  per  Job  - 


Average  Time  per  Piece  = 


=  ~ 3T4- 


106.6  =  10.2 _ _ 


3.0  Y  est.  =  .4  min/in.  +  3.0  min/pc. 


highest  r  and'  respective  Y 


6-3-80 


BUILT-UP  WEBS^l/2" 


HARDINGS  "B" ■ BAY  -  STEEL 


Bill  Of 
Material 


3011 


2 


011D  208 


Totals 


3011D 

204P 

185 

30116F 

208P 

96 

2013C 

24  2P 

356 

106.4 


106.4 


59.2 


196.8 


1192 

681.6 

198.7 

113.6 

2 

19684 

2 

19684 

2 

19684 

2 

5683.2 

9 

70060.8 

154480 


25746.7 


X2 

Yest 

Y  = 

_ 1QA  L 

mm 

mm 

i 

34225 

106.4 

9216 

59.3 

126737 

—126.8 

Y  -  Yes 


45475.3 


.  erage  Time  per  Inch  ,  X.  =  M  = 


Average  Time  per  Job  =  b 


Hours  Required  (working  at  standard)  to  achieve  10%  accuracy  =  T 

T  =  (r  *  10)2  (Y)  =  **  =  (1/10)2(59.2)  =  .59  4  60  =  .01  hours 


co  100 
®  80 

! 


20  40  60  80  100  120  160  380  2)0  220  £0  £0  2B0  3)0  220  3+0  3S0  3B0  4)0 

Inches 

Leveled  minutes  from  wo-rksheet  **  rhnnco  + 


AREA-W-UJ 


ANALYSIS  OF  STANDARDS 

FORMULA  CALCULATION  vs.  DETAILED  SUB-OPERATION  SHEET 

STEEL  BUILT-UP  WEBS 


Ail  Time  in  Minutes 

A  =  Standard  from  Formula 
B  =  Standard  from  Detailed  Sheet 
C  =  A  -  B 
D  =  C  *B(%) 


JOB  DATA 


FITTING  STANDARDS 


I  2016C 

II 
II 

1016C 

2013C  j  234P/£$ 
3018C 


WELDING  STANDARDS 


it 

3013C 


806 

759 

80.6 

75.9 

-11.8 

-  2.5 

-  6.3 

-  6.3 

-  3.5 

-  9.8 


+47 


+4.7 


+6.2% 


1012  1029  fj  -17 


l.i  102.9 


-1.7% 


Standard  Deviation  for  Fitting  =  +  9.3%  or  +8.6  minutes 
Standard  Deviation  for  Welding  =  +  10.6%  or  +  12.2  minutes 


*This  job  is  detailed  on  previous  sheets. 
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8.1  Method  of  General  Formula  Development 


C.  Examples  of  Formula  Development  Worksheets 
3.  Steel  Tanks 


*iL_.2L'l.a  -  2m-  2o*Q _ _  [p/m  xi  r. _ M 

ft _ Pla*  Alt.  ';'J 


JLi!ti^isc_SlP^sI_lAr.ajL^ j^ciwN._f  ft _ K/ia/  Alt.  1','J  _ 

- 3J>J  Q - l$/U  sv***£I.  ~Ly6c  „5.rp*ia^c:_4.jis.m<Mej  ~sj^uk _ 

_ ; ...  _ _  _ " _ 

_ _ MATSKfAl  fjf  QUIWPP _  Ort  I 

M^I*K  Of  |  I  7  F  ~ 

ASSIMMIVO  N*  FIN  SH  «WM 

rf*c*s  fin'  1  1  * 

qiir 


*mdl  x 


WIDE 

ry- 


SECTION 


AMTF/UAc 

FINISH 


^vourTo 
SIDE  I 


PIECE  NO. 


FT.  IMS.  j 


nov  nm. 


terf 

ft,  r 


^/n  ll  SH1.4A 

smt  .a  a. 


r-~  ^  fi  o  o  <?. 

j~'>uS~S.Zi. Z'JjjL 


_ l^;..__K:<f 

FA0RICAT»C>/V  / 

REMARK- 


_5.Hr4fi 

■  - 

- -  _ 

D 

SHT  40 


J _ 


JAN  1  1  1979  SEP  I  5*1978  MAY"  2  ST978  "  - - - —  -  - 

H  J  7  8  n[]1  _  NOV  2JD7  /  JUL  1  4  19//MTl  <*  •«  — — --^7 


H  :i  7  ft  II  .*1  7  r> 


HUU  Hn s.  1)  /  J 


»!«»?«  «L_i.73^jj^_3pv _ IS5Utr._n  """' 

n5«.riI‘i.toiisc_ST(?«cL.rfl.-/XS  Icmu LJS.K IpiauHit.  Ihl  '  " 


[ _  MATERIAL  rtcouipcn  IK 


l±  L 


MAHK  0* 

ASSfcMBter)  ho. 

r/rcas  l»R 

W» 


o»>r  r  i 

-.iHJJk _ I 


SECTION 


MATERIAL  0 

AMJE  HIAL 
finish 


m/>  te>MAL  DHDfR 


f  (1  /  35x,; 


•‘Zd'&r  Gea  l 


FIECF  A/0, 


LeNSTH 


- , - ,  — yiu  .  MAKE _ 

fr  /A/t  .  H  *m  \7L,'bJ 

i:l.  % 


rABKfCATI 


HLi 


ALT€f\4TlOti 


_ _ _ _  na.ni  ^  Ci 

I - - - 

- -  -  -  li _ _ _  _  c  5“  _ _ 


id: 


JAN  1 1  P7fj  SEP  1  h  1978  MAY  ;:_5  1978“ 
0  8  7  8  a  3  7  7  e  3  7  6 


|i  . . ?//// _ io  H'{0£  I 

MOV  ;*)//  JOL  1  4  13//  v*r*  tv  ,4ni 

|  I  *  *  »*7  j- 

J£  if  s  /v  ll’J!  I  Knc 


U’Ji.l  uns 


SUB-OPERATION  SHE 


Pc.  NO. 


d^-i-ASoY 
C&34- 
J  £59 
)  L*o 
^  Z53 
■iuo  -A'is y 
(:o3  5 
J  ..  ;3 

V:s& 

^•;>7 

^  J  •  '  S  JJ 

(<o  3  2_ 

\  C 
! 


fEgm^Bsa 


3£T* 

F.  H  3  k’.'*. 

DO 

DO 

55"*.^"  «v<-t 

F>3  3-*'+ 

Vo 

HO 

S7"*.7So  pur 
(?<4-  Tto 
T)  o 


Sub-seuuer.ce  for  plates 


et  popers/procese/return. . . 
ot  plate  from  storn?-’. . . . , . 
...it  :  1  ate — no  burning  rccuir 

t.r’ir,  ;  ]  a  t  «• —  burr.ii.  ~  i  oz-.-A  rp-- 


rn  rarel  over. 


TIME  FOR  PLA1 


bub-cenuence  for  st: 


1. Grind  seams.., 
I. : it  sfiffenert 


•,.h  r.  racers. ................... 

A . Hit  sub-assembly  onto  panel.... 


•-ary.  up  u 


c  O*'*  V'l 


ove  assembly  to  weldi 


E  FOR  STIFFENS - 3 


ks/  trunks/’  c 


“Oc;n  \}\  tm  vsi  m  -nr  |C"\vji 


ib-seouence  for  tanks/ trurkc/j 


du  mi  nr 


ninr  re luir^ i  *  *  * 


1 o,  '  •  ,  i 

»  -•  •  •  i 


.  t).J  ^  rart 
,  a.. 54.  part 
.  /.'?'?  foot 

,  plato 

.  /.jo  foot 
.  7.95  coanirr 
,  /.  44  foot 
i2.4~  coanr  r.( 
•  /,./<*  loot 
.  C.  3?  as  n  ee¬ 


ry  ove; 


.5.75 


?o  ne-?ne; 


«um  oi  G-j.  sue— so-: u -nit1'  3  :•: 


’■'-.nee  i' ".cr  -  I 


•  *i«L  .">1  jAHD  TIJ:^  I 


22,25+ /.M7WSS7S  = 


P',1/ 


A  f  B  =  C  C  x  D  =  E 

D  is  value  from  Sub-Op.  sheet 
E  is  value  to  use  in  General  Formula 
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8.1  Method  of  General  Formula  Development 

C.  Examples  of  Formula  Development  Worksheets 
3.  Steel  Tanks 

Grouping  of  Factors  by  Base 


Assy. 

Foot  of  Face  Plate 

Header 

Small  Part 


18.71  rein/each 
1.42  rein/each 
4.83  each 
2.61  each 
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WK 


{Date  7/11/80 


123 

133501 

8 . 1  Method  of  General  Formula  Development 

C.  Examples  of  Formula  Development  Worksheets 
3.  Steel  Tanks 


Tanks  are  three-dimensional  assemblies.  By  taking 
both  length  and  width  of  plates  into  consideration,  the 
variances  in  the  B.M.  listings  are  averaged  out  and  the 
formula  conforms  to  the  detailed  standard  better. 

The  following  pages  show  the  frequency  sheet  re¬ 
calculated,  taking  this  into  account. 


FREQUENCY  CALCULATION  MATRIX 
FOR  SUB-OPERATIONS 


(Steel) 

Tank 


AREA 

DATE 


FIT-W-03 

7/1/80 


(Assembly  Type) 


SIGN:  FDG  [PAGE 


A  +  B  =  C  CxD  =  E 


D  is  value  from  Sub-Op.  sheet 
E  is  value  to  use  in  General  Formula 
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8.1  Method  of  General  Formula  Development 


C.  Examples  of  Formula  Development  Worksheets 


3.  Steel  Tanks 


Grouping  of  Factors  by  Base 


Assy.  6.38  +  2.96  +  5.4< 


14.82  min/assy. 


Seam  6.38  +  .29  +  1.13  +  1.09  _  3.59  =  12.56  min/seam 


Foot  .12  +  .35  +  .38  +  .91 


1.76  min/foot 


Other  factors  are  unchanged. 


per  Inch  of  Weld 

>er  of  passes  minus  one 


Assembly  Welding  -  B  Bay  Hard 

.062"  "727 

2o  I  R  r\  ^ 

Assembly  Number:  PM*/  Zio-3o 3o 

Name:  Z-DBo  SroRk&E  •+■ 


SUB-OPERATION  DESCRIPTION 


Adiust  Position  with  Crane 


Adiust  Position  Manually 


Put  on  and  Aside  Hood,  Pick  U 


Position  Changes  with  Crane  _ 


Position  Changes  Manually 


Pass 

ni 

Welds 

794 

9 

Beads 

79  4 

JB 

0.084 


0.246 


91 

3  3. 

o 

26 

o.  S 

34 

3.7 

Size 
3/38" 


B+  X 

1+ 

Ins. 

Total  B+  X  Inches 


Clean  Slag  Multi-Pass 


Total  Process  Time  (TPT 


Total  B+  X  Inches  -42.  x  0.019  43 


o.  8 


z. ).  i 
S"3X.9 


Submerged  Arc  Setup  Time  Per  Job 


17.904  mi 


Setup  Time  per  Butt 

=  Total  No.  of  Butts  _ 

X  1.464 

Weld  Time  per  Job  = 

Total  Ins.  of  Butt  _ 

.  X  0.05 

Total  Level  Time  per  Job  = 


P.F.D.  Allowance=  /  j*/- 5 Total  Standard  Time  per  Job 


S7&.4 


too  7.  <) 


6-3-80 


TANKS 

HARDINGS  PLANT  -  "B"  BAY 


Bill  of 
Material 


3011A  404P 

3712 

wmmmmwm 

2013G  600P 

435 

225.2 

12 

2013H  625S 

2014L  600CL 

3208 

1982.4 

66 

2015K  668S 

336 

217.0 

13 

3007D  60 IB 

1 

511 

290.1 

17 

3002D  600B 

1 

599 

286.7 

10 

2009B  400CL 

358 

127.1 

14 

mm 

3013D  600S 

1056.0  j 

839.2 

32 

839.2  32  8.862  X  10  1.115  X  10  |  623.0  I  +216.2 


race  Time  per  Inch  _  ; 


Averaae  Time  per  Job  =  b  =  Y  -  MX  =  688.9  -  (.6158)  1160.6  -“25.4 


Note:  b  cannot  be  less  than  0:  therefore  M  =  Y  *  X  =  .5936:  there 


Hours  Required  (working  at  standard)  to  achieve  10%  accuracy  =  T 

T  =  (r+  10)2  (Y)  **  =  ( 90/10 )  2  (105.8)  =  8569.8  H  60  =  142.8  hours 


co 

<D 

+J  /Does 

a 

•H 

s 


Soo  '5»o  2cbo  ZSoo  5o#o  35feo  4ooo 

Inches 


Y*  _ 


mi  nnfpci  f  mm  TATnrlr  qhppf- 


C  U  o  ^  lr>  i  rr  U  d  a  +- 


2  nH  raonapf  n  T7Q  V 


ANALYSIS  OF  STANDARDS 


FORMULA  CALCULATION  vs.  DETAILED  STANDARDS 


STEEL  TANKS /TANK  TOPS 


All  Time  Given  in  Minutes 

A  =  Standard  Calculated  from  Formula 
B  =  Standard  from  Sub-Operation  Sheet 
C  =  A  -  B 

D  =  C  +  B  (in  percent) 


JOB  DATA 


3016M 

600 

139 

134 

3015C 

601 

401 

410 

*3018D 

630 

692 

722 

3013D 

600 

483 

475 

3011H 

600 

99 

96 

3016K 

600 

97 

96 

3018D 

606 

412 

501 

3016C 

400 

385 

412 

3016C 

404 

418 

388 

3011A 

400 

TOTALS 


3126  3234 


347  359 


-108 


-10.8 


A 

HI 

178 

133 

630 

658 

1094 

1008 

804 

839 

123 

100 

121 

101 

670 

605 

5  4  2 

532 

568 

579 

2085 

2324 

+45 
-28 
+86 
-35 
+23 
+20 
+  65 
+10 
-11 
-239 


6815 

6879 

682 

688 

+33.6 

-  4.2 
+  8.5 

-  4.3 
+22.0 
+20.1 
+  10.8 
+  2.0 

-  1.8 

-10.3 


Standard  Deviation  (Fitting)  +  6.6% 
Standard  Deviation  (Welding) +  15.3% 

* Job  3018D-630 


Standard  Calculations  are  detailed  on  preceding  pages. 
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8 . 1  Method  of  General  Fomula  Development 

C.  Examples  of  Formula  Development  Worksheets 
4.  Seachests 


UO.OF  I  _ MATfRIAl  RgQUfRCD  _  H^ATC  RIAL  Oft  PER  || _ MPIUCATfOf/  AND  / 


DEC  °  9  1978  DEC  0  8 1977  JUL  1  3  1977  M7*  of  .jsue  2  8_1977jyi/ 
HJ>  -  8  H  s  K  V  37V 


J/*S* 
/Z?*-  V-J  o 


»!*••  • 


«!  / 


SUB-OPERATION  SHEEP  r\S 


laMMEBEBREBNi 


Sl  7L  6 


3% 

3^ 

z.(> 


Footage  of  work|bub-o 


(s  7  *  «, 

■'3.  *£ 

3  %. 


Date 

RS3 

Sign 

r~,D< 

Page 

/ 

^  (?) 

Cry  (ia  S 


Sub-sequence  for  plates  I "MOST"  No. 


1. Get  papers/process/return .  10 . 

2.  Get  plate  from  storage..............  11......... 

3.  Fit  plate — no  burning  required .  ?0 . 

2it30 . 

4.  Fit  plate —  burning  required*. .  20,22,25,20 

23,21 ,30... 

3. Turn  panel  over. . .  13 . . 


-VELED  TIME  FOR  PLATES- — SIF-TCTAL . . 


Sub-sequence  for  stiffeners  "MOST"  No. 

1.  Grind  seams.... . . .  50.... . 

2.  Fit  stiffeners . . . i...  12,15,26,30 

30 . 

3.  Fit  headers .  12,15,26,30 

4.  Fit  sub-assembly  onto  panel .  13,  *6 . 

27,30 . 

5.  Mark  up  assembly........ .  40,41...... 

6.  Move  assembly  to  welding.. .  14 . 


LEVELED  TIME  FOR  STIFFEN  ERi 


Min.  Base 


3. 11  job 
J8  plate 
4 .62  plate 

I. 71  foot 

II. 49  plate 

1.4  4  foot 
5.73  as  needed 


freollMIN. 


0.73 

/X7£ 


Sub-sequence  for  tanks/trunkc/co.vnings 

"MOST"  No. 

Min. 

l.Get  parts  from  storage,.....,..,,... 

11.. . 

2.  Fit  part— fillet  joint, . . . 

15,60 . 

i.54 

29,30 . 

1.90 

3. Fit  plate  onto  sub-ass’y — fillet  jnt 

13,15,15... 

9.46 

29,30 . 

1.90 

4.  Fit  coaming — no  burning  required.... 

12,17 . 

1.98 

27,30 . 

1.41 

5. Fit  coaming — burning  req  -ired. . . . . . . 

12,16,23,23 

12.44 

23,27,30... 

2.1? 

6 • Grind  seam . . 

50. . . . . 

0.3J 

7. Turn  assembly  over..... . 

13 . 

5.7* 

.VELED  TIME  FOR  SUB-ASSEMBLY - SUB- TOTAL . 

Base 


o. 39  inch 
7.68  stiffener 
i.lZ  foot 
5.35  header 
7 f.JO  sub-ass*  y 
1.44  foot 
l.94>  assembly 
.48  [assembly 


part 

part 

foot 

plate 

foot 

coaming 

foot 

coaming 

foot 

as  needed 
as  needed 


free 


(  sum  of  all  sub-sequences  Q  x  (  allowance  factor  )  =  TOTAL  STANDARD  TIME 
34.7H  H.zi 


VM  |\1 


EBEBSB1SEB 


Size  |C<uan.  j Footasre  of  work } Sub-op. -No. 


F-IS\  HV2ZL& 


Sub-seouence  for  plates 


l.Get  papers/process/return .  10 . 

.Get  plate  from  storage...... . .  11......... 

.Fit  plate — no  burning  required .  20 . 

21,50 . 

4.  Fit  p.ate —  burning  recuired . .  20,22, 

23,21,5"... 

5.  Turn  panel  over. . .  15... . 


.EVELED  TIME  FOR  PLATES - SI  5-TOTAL . 


Sub-secuence  for  stiffeners 


'MOST" 


1.  Grind  seams..., 

2.  Fit  stiffeners, 


3.  Fit  headers,.... . 

4.  Fit  sub-assenbly  onto  panel. 


12, 15,  or,,  30 
50 . 

12.15.26.30 

13,16 . 

27.30  

40,41 . 

14 . 


5.  Mark  up  assembly... . 

6.  Move  assembly  to  weldine.. . «... 


LEVELED  TIME  FOR  STIFFENERS - SL'5-TOTAI . . . . 


Sub-sequence  for  tanks/trunks/coamings j"M0S 


1. Get  parts  from  storage .  11 . 

2.  Fit  cart — fillet  joint .  15,60 . 

2?,30 . 

3.  Fit  plate  onto  sub-ass' y — fillet  jnt  1 3, 1 5, 1 5. . . 

29,30 . . 

4.  Fit  coaming — no  burning  require:....  i?,l? . 

'zn 

f  9  •••#•• 

5.  Fit  coaming — burning  required ...... .  12, 16,23, 25 

23,2?,  to... 

6.  Grind  seam . . . .  30 . 

7.  Turn  assembly  over..................  13 . . 


EVELED  TIME  FOR  SIJB-ASC 


(  sum  of  all  sub-sequences  0  x  (.  allowance  factor 

loin  +  4.0-  3 A, 70 


Base 


o. 89  inch 
7.(y&  stiffen- r 
t.t2.  foot 
5.53  header 
7 t.io  sub-aso'v 
1.44  foot 
2.9 6  assembly 
.48  assembly 


f 

/  |2-l? 


s  T0P\I.  STAND.’, -iD  L'l'A. 


FREQUENCY  CALCULATION  MATRIX 
FOR  SUB-OPERATIONS 


FIT-W-03 


I  apwa • 


FOR  SUB-OPERATIONS  Seachest 

(Assembly  Type) 

DATE 

:  7/1/80 

SIGN 

;  FDG 

PAGE: 

O 

• 

cw 

D 

FREQ.  FROM  COMPLETED 

SUB-OP.  SHEETS  (10  Jobs) 

A 

Total 

for 

Sampl< 

Base 

for 

»  Oper. 

B 

Total 

Base' 

Sample 

H 

SSI 

D 

Min. 

E 

Avg. 

Min. 

1 

JL. 

3 

n 

6 

n 

8 

9 

10 

Op. 

Op. 

1 

ML 

1  /L 
“  # 

1  /A 
—  /  • 

1  IL 
— /  * 

1 

— /  — » 

1 

1  /* 

1 

/. 

”T 

OWL/ 

/. 

T 

■ 

■ 

O  1  -! 

_3  .  _L_L 

Assy/ 

Bp™ 

2 

i 

3 

l 

3 

l 

3 

3 

3 

4 

22 

Seam 

9/13 

6.38 

6.38 

3 

( 

4 

5 

1 

1 

1 

1 

1 

1 

6 

Seam 

13 

.5 

5.78 

2.66 

1 

2 

5 

5 

C  Stiff 7 

5 

1.0 

7.68 

7.68 

16 

16 

CFoot 

16 

1.0 

1.12 

1.12 

3 

4 

1 

1 

Head 

1 

1.0 

5.55 

5.55 

5 

i 

1 

‘  l 

1 

l 

1 

1 

1 

1 

9 

Assy 

9 

1.0 

2.96 

2.96 

6 

i 

1 

l 

1 

l 

1 

1 

1 

1 

9 

Assy 

9 

1.0 

5.48 

5.48 

2 

3 

2 

2 

2 

2 

2 

3 

13 

C  Seam! 

13 

1.0 

9.46 

9.46 

4 

3 

3 

4 

5 

6 

9 

30 

Foot  > 

30 

1.0 

1.90 

1.90 

5 

i 

3 

1 

3 

I 

2 

4 

15 

CNozzle? 

15 

1.0 

12.40 

12.40 

i 

5 

X 

S' 

l 

a 

5 

20 

(.Foot  j 

20 

1.0 

2.17 

2.17 

SP 

1 

i 

• 

1 

j 

2. 

i 

1 

j 

j 

1 

2 

Sm.  Pt. 

2 

1 

j 

1 

1.0 

2.57 

1 

1 

2.57 

A  T  B  =  C  C  *D  =  £ 


D  is  value  from  Sub-Op,  sheet 
E  is  value  to  use  in  General  Formula 


Assembly 

6.38  +  2.96  +  5.48  =  14.82/each 

Seam  6.38  +  2.66  +  9.46  =  18.50/each 

1.90/ foot 

Nozzles  (avg.  1.3  foot) 

12.40  +  2.82  =  15.22/each 


By  fielding  both  length  and  width  as  listed  in  the  B.M., 
the  same  leveling  effect  is  achieved  as  in  the  tank  formula. 

The  following:  page  reflects  this  adjustment. 

Adjusted  value  for  seam: 

18.50/each  +  .63  rein/foot 


WHUI  -p-  W  N  H  I  Op  •  No 


FREQUENCY  CALCULATION  MATRIX  (Steel) 

FOR  SUB-OPERATIONS  Seachest 

AREA:  FIT-W-03 

DATE:  7/1/80 

(Assembly  Type) 

SIGN:  FDG  PAGE: 

[Op.  No. 

FREQ.  FROM  COMPLETED 

SUB-OP.  SHEETS  (10  Jobs) 

A 

Total 

for 

SampL 

Base 

for 

i  Oper. 

B 

Total 

Base- 

Samplj 

C 

Avg. 

:  Freq 

D 

Min. 

0p. 

E 

Avg. 

Min. 

Op. 

m 

1 

3 

H 

5 

6 

n 

8 

9 

10 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

6 

2 

3 

4 

5 

SP 

2 

3 

2 

3 

2 

4 

2 

5 

2 

6 

3 

9 

i 

| 

13 

30 

CSeamV 

CFoot$ 

| 

! 

1 

t 

13 

90 

1.0 

.3 

9.46 

1.90 

9.46 

.63 

A  T  B  =  C  CxD  =  E 

D  is  value  from  Sub-Op.  sheet 
E  is  value  to  use  in  General  Formula 


Assembly  Welding  -  B  Bay 

.062" 


Assembly  Number: 

Name:  Soc. 


3oojr 


Hardings 
"727"  Fluxcore 

t*/  zo3- (poio _ sm 


Weld 
Date 
Bv _ 


M.  03 
S-/(»-8o 
At  toe 


SUB-OPERATION  DESCRIPTION 


Adi u st  Position  with  Crane _ 


Adiust  Position  Manual! 


Put  on  and  Aside  Hood.  Pick  Up  and  Asi 


Position  Changes  with  Crane 


Position  Changes  Manually  _ 

»2  „ 

X 

0.084 

Total  Hood  and  Lead  Handling  _ 

/S 

X 

0.246 

Pass 


Welds 


Beads 


Total  B+  X  Inches  =  „  * 


Clean  Slag  Multi-Pass  - Total  B+  X  Inches  gkl  X  0.019  1  43  |  Z6-4- 


Total  Process  Time 


Set  Up  &  Wire  Change  Time  =  TPT  (o2.<S _ x  0.0  83  min  I  S-  Z 


Submerged  Arc  Setup  Time  Per  Job  17.904  min  80 


Setup  Time  per  Butt  =  Total  No.  of  Butts  _ X  1.464  B5-89 


Weld  Time  per  Job  =  Total  Ins.  of  Butt  _  X  0.05 


Total  Level  Time  per  Job  = 


Total  Standard  Time  per  Job 


6>Z-£ 


i45.C, 


Time  per  Inch  of  Weld  Time  Time 

:  number  of  passes  minus  one _ Per  Weld _ Posi 


Assembly  Welding  -  B  Bay  Hardings 

.062"  "727"  Fluxcore 


Date 


Assembly  Number: 


300.5- F 


PLAAJ  2o9- G.p  / 


SHT  \7A\  Bv 
P  Pacie 


_ 3 

S-/U-  8o 
MuoC. 


Adiust  Position  with  Crane _  _  _  _ 


Adiust  Position  Manuall 


Put  on  and  Aside  Hood .  Pick  Up  and  Asi 


Position  Changes  with  Crane  / 


Position  Changes  Manually  4  X  0 . 084 


Total  Hood  and  Lead  Handling  S  X  0.246 


2 


Welds 


Beads 


Tacks.  Ends  of  Welds  and  In 


mm 

WBA 

sm 

ns 

| 

HI 

B 

HI 

Ml 

II 

| 

1/2" 

Total  B+  X  Inches _ = _ 

Clean  Slag  Multi-Pass  **  Total  R+  y  t™ 
Total  Process  Time  (TPT 


Set  Up  &  Wire  Change  Time  =  TPT _ 


Submerged  Arc  Setup  Time  Per  Job 


Setup  Time  per  Butt  =  Total  No.  of  Butts 


Total  B+  X  Inches  7<*  X  0.019  43  I  /.  4- 


X  1.464  B5-89 


Total  Level  Time  per  Job  = 


P.F.D.  Allowance- _ 2  -S _ |  Total  Standard  Time  per  Job 


/6-4 


•  9 


fe-3-80 


AREA-w-03 


ANALYSIS  OF  STANDARDS 

FORMULA  CALCULATION  VS.  DETAILED  STANDARDS 


STEEL  SEACHESTS 


All  Time  in  Minutes 

A  =  Standard  from  Formula 
B  =  Standard  from  Sub-Operation  Sheet 
C  =  A  -  B 
D  =  B  (  %  ) 


JOB  DATA 

FITTING  STANDARDS 

WELDING  STANDARDS 

JOB 

ASSY. 

£ 

B 

m 

r> 

A 

B 

M 

D 

mmm\ 

|Hi 

2015M 

IS 

141 

215 

-74 

-34% 

217 

211 

+  6 

+  3% 

3016L 

IP 

126 

146 

-20 

-14% 

182 

262 

-80 

-31% 

3011G 

2P 

94 

75 

+  19 

+25% 

131 

98 

+33 

+  34% 

II 

19S 

70 

50 

+20 

+  40% 

106 

69 

+37 

+  54% 

II 

17S 

75 

63 

+  12 

+  19% 

114 

89 

+25 

+  28% 

30Q5F 

IP 

27 

35 

-  8 

-23% 

21 

19 

+  2 

+  11% 

If 

2P 

107 

109 

-  2 

-  2% 

154 

144 

+10 

+  7% 

TOTALS 

640 

693 

-53 

! 

j 

I  925 

892 

+33 

AVERAGES 

91.4 

99.0 

-7.6% 

-1.1% 

127.4 

+  4.7 

+  3.7 

Standard  Deviations:  Fitting  +  30  min.  or  +  24% 

Welding  +  37  min.  or  +  29% 

*These  jobs  detailed  on  previous  pages. 
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1  Method  of  General  Formula  Development 


C.  Examples  of  Formula  Development  Worksheets 
5.  Aluminum  Bulkheads 


/  nm  /  / 


wade  ay 

-* — t  * 

wjl Jilt  am.  i 

VANTITlKS 


FABRICATION  AW>  ASSt. 


SUB-OPERATION  SHEET:  B-BAY,  HARDINGS  PLANT 

ALUMINUM  FITTING  AREA  • ; J  t !  I  •  !  I l  I ! !  I ! ! !  t !  I  Validation  Date  /gcZ 


J 


R.7.S  - 


plats: 

/ 

0  <g> 

Tee.  BAR. 

Z, 

<a_ 

Bi^tlc  ST wp 

2. 

7:© 

ST££X 

FLAT  BAR 

‘  / 

(ac-C-owP  i-isugT)  tsl  C-&4 y) 

(7, 

T6" 

© 

Bmtlc  trip 

l 

© 

4  -a 

© 

Get  papers/process/return....,,. 
Get  plate  from  rack  with  crane.. 

Prepare  to  make  up  seam. . . 

Make  up  seam . . 

Fit  stiffener.............. . 

Make  up  stiffener.... . . 


9  !  TJM  4*  Tift's^  ftv* 

{  J  A  _*»  V  ilUU-U.  ^  JL  a 


8  Make  up  header . . . 

9  Fit  ring . . . . 

1 0  Make  up  ring . . . . 

11  Fit  coaming . . . . 

1 2  Make  up  coaming . . . 

13  Install  small  parts.... . . 

14  Fit  plate  —  Fillet  Joint....... 

15  Make  up  Fillet  Joint. . 

1 6  Get  large  part  from  drop  area. . . 

1 7  Fit  gusset  to  pipe . 

18  Make  up  gusset* »«».««» .......... 

19  Install  pipe  brace  —Both  Ends., 

20  Turn  plate  or  assembly  over..... 

21  Mark  up  assembly  St  move  to  weld. 


SUB-TOTAL  LEVELED  TIME . . . 


"MOST"  No. 


10 . . 

1 1 . 

20.......... 

1,3,21 . 

-3,15,26.... 

1,3,2? . 

1  7  ic  o  rz 

•  l 

1,3,27 . 

16,29 . 

1,3,27 . 

12,28,29.... 
1,3,27 . 1 

1.3.18.19.. 
1,3,13,15,3V 

1,3,32 . 

22 . 

3.17.23.. .. 


1,3,24. 
13 . 

14,35... 


Min. 


2.63 

3.40 

2.41 
0.07 
3.90 
a.  89 

O  O  /-\ 

o,oy 

1.59 

4.12 

1.25 

8.06 

1.13 


1&23 

0.09 

5.09 

3.74 

n  1  -z 

9.89 

5.61 

1C150 


Base 


eacn  / 
foot  /~6 
each  — 
foot  - 
each  _ 
foot  - 
each  Z 
each  — 
inch  ~ 
each  ~ 
each  " 

mV.  —  . 

J-llWi  _ 

each  _ 
turn  __ 
each  { 


AT. THUJA  TOT*  I?  1  c;©/  _ _  o  \t _ -1 

wxj  »  jpj  x  ci ovjixauj.  9  rcxwj.^ut;j  cc  riunnax  i;eiay •  •  • 


Z.6  3 
3  '~r<3 


//.  7  J 
/  7.  *6 
8- £' 
2,1 


/Z.84- 


lo.z o. 


69.75 


.  _  Ay 

I 


80.21 


TOTAL  STAHDARD  MINUTES 


•  • 


FREQUENCY  CALCULATION  MATRIX 

FOR  SUB-OPERATIONS  Bulkheads 

(Assembly  Type) 


AREA:  FIT-W-03 

DATE:  7/1/80 

SIGN:  FDG  PAGE 


o 

z 


o. 

o 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 


FREQ.  FROM  COMPLETED 
SUB-OP.  SHEETS  (10  Jobs) 


A  t  B  =  C  C  x  D  =  E 


B 

Total 

Base 

Sample 

0 

D 

Min, 

E 

Avg. 

Min. 

Op. 

Op. 

10 

2.63 

1.6 

1.0/ 

10/10 

1.0 

3.40 

3.4 

10 

1.0 

2.41 

2.4 

10,40 

1.0 

0.07 

.07 

93 

1.0 

3.90 

3.9 

1065 

1.0 

0.89 

0.9 

69 

1.0 

8.89 

.  8.9 

226 

1.0 

1.59' 

1.6 

1 

1.0 

4.12 

4.1 

2 

1.0 

1.25 

1.3 

4 

1.0 

8.06 

8.1 

40 

1.0 

1.13 

1.1 

193 

1.0 

6.22 

,6.2 

93 

0.1 

5.09 

0.5 

10 

0.5 

5.61 

2.8 

10 

1 

1.0 

10.50 

] 

10.5 

! 

- 

D  is  value  from  Sub-Op.  sheet 
E  is  value  to  use  in  General  Formula 


[Carff 

WM  -MANUAL  | 

WM 

_ L 

1 

— M  ! 

Bat*  - 

B/lll 

0  DATA  SYNTHESIS  &  BACKUP 


|$iqn  FDG/MWC/ECC 


Page  16  of  25 


8 . 1  Method  of  General  Formula  Development 
C.  Examples  of  Formula  Development  Worksheets 
5 .  Aluminum  Bulkheads 

Grouping  of  Factors  for  Fitting  Aluminum  Bulkheads 
Per  Assembly  =  1.6  +  3.4  +  10.5  =  15.5  min. 


Per 

Seam  —  3.4  +  2.4  +  2.8 

= 

to 

oo 

min. 

Per 

Stiff.  =  3.9  +  0.5 

= 

4.4 

min . 

Per 

Foot  =  0.9 

— 

0.9 

Per 

Head 

= 

8.9 

min . 

Per 

Foot 

= 

1.6 

min . 

Per 

Ring 

= 

4.1 

min. 

Per 

Foot  = 

1.3 

min . 

Per 

Coam 

= 

8.1 

min . 

Per 

Foot  = 

— 

1.1 

min. 

Per 

Small  Part  = 

= 

CXI 

to 

min . 

After  applying  these  factors  and  preliminary  welding 
factors  to  a  sample  of  10  jobs,  it  was  noted  that  some 
parts  in  the  general  class  of  stiffeners  fit  and  weld 
as  headers.  The  proportion  of  parts  that  cross  over 
into  other  classifications  were  determined  and  the 
resulting  frequencies  used  to  modify  the  factors  for 
stiffeners,  headers  and  small  parts  into  four  categories: 

Small  Part  ^1.4  feet  in  length  (100%  small  parts) 

Header  >1.4,^r5.1  feet  in  length  (100%  headers) 

Medium  Stiff.  >5.1,  ^10.2  feet  in  length  (18%  head  82% 

stiff) 

(100%  long  stiff) 


Long  Stiff.  >10.2  feet  in  length 


SUB-OPERATION  WORKSHEET,  3/64  Aluminum 

HARDINGS  PLANT  B-BAY  ALUMINUM  WELDING  AREA 
ASSEMBLY  HoI’Joozg--  WS  Plaaj  z>Z£z<ro ;o  /Iwr. 

ASSEMBLY  NAME:  IA/TRtt _ 8 HD. _ 


DATE 

6?-  /  t©-  j 

1  BY 

At  U/  C 

SUB-OPERATION  DESCRIPTION 


Adjust  position  with  crane 


Adjust  position  Manually 


Position  changes  with  crane 


Position  changes  manually 


PAGE 


WELD 

M.04 


35 


30 


7.00 


0.64 


x  7.00  min. 


x  O.64  min. 


Total  LINDE  Butt  Weld  Process  Time  = 


_ TOTAL  LEVEL  TIME  PER  JOB. . . . 


- _ P.F.P.  ALLOWANCE _ .... 


— _ _ TOTAL  STANDARD  TIME  PER  JOR. 


59- 8 


9.o 


lo  R .  ft  n*  1V1  e 


6-3-80 


i 

Carff  “ 
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8 . 1  Method  of  General  Formula  Development 
C.  Examples  of  Formula  Development  Worksheets 
5 .  Aluminum  Bulkheads  (Welding) 


Since  weld  footage  is  computed  directly  from  the  B.M.  sheets, 
such  factors  as  end  connections  and  stiffener  butts  are  missed. 
In  order  to  improve  the  accuracy  of  the  formula,  all  the  parts 
were  analyzed  for  additional  welds  and  divided  into  four  cate-" 
gories  by  length  of  part. 

Add' 1  Welding  Required 

6" 

30" 

21" 

0" 

In  addition  to  added  weld,  each  part  requires  a  manual 
reposition  rate  of  0.5  minutes  each. 

By  applying  the  average  rate  per  inch  of  weld  plus  a 
manual  reposition  rate,  the  following  per  part  factors 
were  calculated: 


Parts  Categories 


A 

B 

C 

D 


Parts 

Parts 

Parts 

Parts 


1' 

I'- 

5' 


4" 

■4" 

1" 


5 '  _1 " 

10 "-2" 


10' -2" 


Parts 

Parts 

Parts 

Parts 


1 '  _4  " 
l'_4 " 

5 '  -1 " 
10' -2" 


5 '  -1" 
10' -2" 


6"  X  .087  +  0.5  = 
30"  X  .087  +  0.5  = 

21"  x  .  087  +  0.  5  = 

0"  X  .087  +  0.5  = 


1.0  min/each 
3.1  min/each 
2.  3  min/ each 
0.5  min/each 


The  factor  per-ring  was  derived  from  the  assumption  that 
each  ring  required  6"  of  sub-assembly  3/8"  V  butt  weld  in 
addition  to  the  footage  listed  on  B.M. 


Size 

Std. 

Ins . 

Std.  X  Ins. 

P 

P  X  Ins. 

3/8 

.23 

6 

1.38 

3 

18 

Position  Change  Manually 
Prepare  to  Weld  Time  (P  X  Ins.) 
Total  Process  Time  (Std.  X  Ins.) 
Setup  &  Wire  Change  Time  =  TPT  = 
Total  Level  Time 


5  X  .64  min.  =  3.20 
18  X  .04  min.  =  0.70 
=  1.38 
=  0.07 

5.35  rein/each 


1.38  X  .05 
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C .  Examples  of  Formula  Development  Worksheets 
5 .  Aluminum  Bulkheads  (Welding) 


The  standard  calculation  factors  were  derived  by  analyzing 
a  sample  of  10  aluminum  bulkhead  assembly  jobs  from  plans, 
B.M.'s,  and  sub-operations  worksheets. 

The  factor  for  2nd  plate  was  arrived  at  by  adding  the  two 
sub-operations  standards  for  setup  per  job  of  Linde  equipment 
and  setup  per  butt  directly  from  the  sub-operations  worksheets 
(18.6  min.  +  7.6  min.  =  26.2  min.) 

Each  additional  plate  required  one  additional  butt  setup, 
so  7.6  min.  became  factor  for  each  additional  plate. 

The  factor  for  process  time  for  automatic  butt  weld  was 
arrived  at  by  totaling  all  the  Linde  butt  weld  process  time 
in  the  sample  and  dividing  it  by  total  inches  of  weld  to  get 
average  process  time  per  inch  which  was  found  to  be  .03  minute 
per  inch  per  side,  so  for  application  purposes  the  factor 
became  2  X  .03  =  .06  min.  per  inch  of  seam. 


The  factor  for  welding  parts  on  bulkheads  was  computed 
similar  to  that  for  butts  by  simple  averaging.  Total  pre- 
pare-to-weld  time,  total  process  time  and  total  setup  and 
wire  change  time  were  totaled  for  the  sample  and  divided 
by  total  inches  of  weld  to  get  average  rate  per  inch. 


From  sample  worksheets: 

Total  Prepare-to-Weld  time 
Total  Process  Time 
Total  Setup  &  Wire  Change 
Time 

Total  Level  Time 
Total  Inches  of  Weld 


1378.84  min. 
1461.83  min. 

73.09  min. 
2913.76  min. 
33304  inches 


Average  Rate  =  2913.76  4-  33304  =  0.087  min. /inch. 

Since  the  B.M.  listing  for  these  parts  is  in  linear  feet, 
the  rate  was  converted.  . 087/min/inch  X  2  X  12  inch  = 
2.088  min/lin.  foot. 
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8.1  Method  of  General  Formula  Development 


C.  Examples  of  Formula  Development  Worksheets 


Verification  Calculation  for  Parts  Welding  Factors 
Y  =  Level  time  from  sub-operation  worksheet  (does  not 


include  time  for  any  seams) 

Footage  of  parts  as  listed  in  the  B.M. 

Parts  4.1s -4"  in  length 

Parts  £1' -4"  ^5* -1"  in  length 

t* _ i _ r  t  Tit  y  -t  r\  i  n  it  i  .  i 

fdrts  ^3’-i  ■  ^-xu-x”  in  iengtn 
Parts  >10' -2"  in  length 


In  Minutes. 

In  Lineal  Feet 


VpQf  .  —  9  HRQT.  4-  1  Da  x  9  1 T5  x  o  x  ncn 

- - -  •  «  •  V  wwxj  J.  •  V**  «  — '  •  I  0  \j 


Y 

L 

A 

A  -T  i- 

/  O 

^  1  A 

zxu 

37 

474 

215 

40 

O  O 
040 

n  a  a 

-5  -7 

o  / 

676 

244 

40 

cn 

v>  w 

oo 

o 

66 

31 

6 

66 

31 

6 

228 

107 

12 

784 

266 

46 

55 

23 

0 

1C1  O 

oo  /• 

zzo 

351 

I  139 

•t  ^x 
+  65 


-  5.7% 

-  7.2% 
+  6.5% 
+  9.6% 

t  T  -To 

T  X  •  /  ^ 

-18.5% 

_n  o  c  a 

J-  U  •  J  -O 

-22.4% 

4-1  A  OZ 

•  XX  «  U 

-  5.5% 


+  2 . 1% 


Standard  Deviation  of  Y-Yest.  =  +  50  min.  (mean  =  +  7.3  min.) 
Standard  Deviation  of  r  =  +  12.6%  (mean  =  4.6%) 


ANALYSIS  OF  STANDARD  FORMULA  vs.  DETAILED  WORKSHEET 


ALUMINUM  BULKHEADS 


All  Time  in  Minutes 

A  =  Formula  Standard 
B  =  Detailed  Standard 
C  =  A  -  B 
D  “  C  1  B  (%) 


JOB  DATA 


5004B 

6 1 6  S 

ir 

618P 

50Q2B 

600S 

11 

634P 

5002G 

669S 

50Q8A 

601S 

It 

6  0  OP 

5002D 

600P 

5002C 

604CL 

5002D 

666S 

WELDING  STANDARD 


625 

651 

-26 

628 

661 

-33 

741 

754 

-13 

824 

818 

+  6 

94 

80 

+  14 

127 

118 

+  9 

127 

118 

+  9 

358 

358 

+  0 

900 

916 

-16 

77 

69 

+  8 

A 

R 

C 

D 

625 

582 

+43 

+  7.4 

632 

581 

+51 

+  8.8 

759 

773 

-14 

-  1.8 

812 

829 

-17 

-  2.1 

66 

69 

-  3 

-  4.3 

91 

75 

+  16 

+21.3 

91 

75 

+16 

+21.3 

305 

262 

+43 

+16  .4 

860 

981 

-121 

CO 

CNI 

\ — 1 

1 

66 

68 

-  2 

-  2.0 

TOTALS 


TOTALS 


450  454 


+  II  +  0 . 3 


Standard  Deviation  for  Fitting  ±  17  min.  or  ±  7.4% 
Standard  Deviation  for  Welding  +  49  min.  or  +  11.7% 


*This  job  detailed  on  preceding  pages. 
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8.1  Method  of  General  Formula  Development 

C.  Examples  of  Formula  Development  Worksheets 

6,  Aluminum  Deck  Beams 


CHARGE  NO 


Rm'.  PLAN  NO.  3  73-  Z  ZS-  SOIO  0/M  ALT. _ 

-  ,  ■■■  ■- **  ■  ■  ■  .  .  “  {J 

PLAN  TITLE  QX.  ;<5g.  STfTKclVUg- ft?  loo  To  [ 30% _ IPtAH  Qj.  jf£3 _  1—1 _ I _ 

ft/M  SUBieCT  pi  7/?AAJ*.  gr-AMS-  Ee  im  Jo  t'n  IJjoL'z  i  V£T  S£.jl.!±d)_ 


WO.Of 

Ksomw 

pieces 


MAirniAL  orqumeo 


IMATC  RIAL  OflDEf 


g-  25-  77 _ I 

MADE  BY 

“%T>  V  1 

aUAWTirifit! 


FABRICATION  ANP  ASSSi 


MARK  of 

assembled 

PIECES 


*ft3« 


_ J _ J I _ | _ I! _ SHIP-  To  •  J '/\NF>. -  S /!*£ _ II _ 

AUG  02  1979  AnR  20  1979  JAN  22  1979 AUG  x  5  19/Bw  w  lffS0E  _00T  27  1977 _fH 

U«  >  ■  M  *“l  t  I  <  I  »*t  »'nois.i  j  lv  .  7  ft  H 


SUB-OPERATION  SHEET:  B-BAY,  HARDINGS  PLANT  AREA— FIT  -W-Ofe 

ALUMINUM  FITTING  AREA  1  Validation  Date  i,  /  ~  / $u 


500  r c 

- 

403  «• 

Plan: 

/  /^i 

,.~JL  RG.Af' 1 

F/tATs 


ACTIVITY 


1  Get  pap ers/pro c ess/r e turn. . 

2  Get  plate  from  rack  with  crane.. 


3  {Prepare  to  make  up  seam, 

4  Make  up  seam . 

5  Fit  stiffener........... 

6  Make  up  stiffener . 

7  Fit  header... . 

8  Make  up  header . . . . . . 


9  Fit  ring . 

10  Make  up  ring . 

1 1  Fit  coaming. . . . 

1 2  Make  up  coaming . . 

13  Install  small  parts . 

14  Fit  plate  —  Fillet  Joint . 

15  Make  up  Fillet  Joint.. . . 

16  Get  large  part  from  drop  area... 

17  Fit  gusset  to  pipe . . . 

18  Make  up  gusset. . . . . . . . . . 

19  Install  pipe  brace  —Both  Ends.. 

20  Turn  plate  or  assembly  over..... 


"MOST"  No, 


11 . 


20 . 

1,3,21 . 

3. 1 5.26. . .. 

1,3,27 . 

1.3.15.25.. 
1,3,2? . 

16,29 . 

1,3,27 . 

12,28,29.... 


1,3,27 . 

1.3.18.19.. : 

1,3,13,15,31 
1,3,32 . 

22 . 

3.17.23.. .. 

1,3 . 

1,3,24 . 1 


Min. 


2.63 

3.40 

2.41 
0.07 
3.90 
n  so 


8.89 

1.59 

4.12 

1.25 

8.06 

1.13 


16,23 

0.09 

5.09 

3.74 

0.13 

9.89 

5.6i 


Base 


job 

pit. 


inch 

each 


foot 


each 

foot 

each 

foot 

each- 

foot 

each 

each 

inch 

each 

each 

inch 

each 


turn 


MIN. 


^4*  II  0+&G 


1 4>35 . .  •!  1C150  I  each 


21  (Mark  up  assembly  Sc  move  to  weld. 


SUB- TOTAL  LEVELED  TIME . . . 


ALLOWANCE  15%  Personal  Time,  Fatigue,  &  Normal  Delay* 


! 

; 

4.1Z.\ 

l.vvi 


(65,74- 


ie>ir 


l  Ch 


/•W.5  7 


21-36 


/b3-Z7 


-  **■»  ■  '  -*t 


TOTAL  STANDARD  MINUTES 


FREQUENCY  CALCULATION  MATRIX 
FOR  SUB-OPERATIONS 


FREQ.  FROM  COMPLETED 
SUB-OP.  SHEETS  (10  Jobs) 


(Aluminum) 
Deck  Beams 

(Assembly  Type) 


AREA 

FIT-W-03 

DATE: 

:  7/1/80 

SIGN:  -FDG  PAGE 


1/21/21/41/4  1/41/41/4 


111 
1  2 


2  2  2 
2.7  2.7  2.7 


17  13  17  9  15  14  15 


2  2  3  2  2  2 


1/4  1/ 


17  3 


10  Ring 
15.3  Foot 


13  Assy 


3  Assy.  13  0.2  2.63 


1.0  8.89 

1.0  4.12 

1.0  1.25 


137  |  Sm.  Pt.  137  1.0  6.22 

Assy/  1.0/ 

20  I  Butt  13/7  '  1.0  5.091 


13  1.0  10.50 


D  is  value  from  Sub-Op.  sheet 
E  is  value  to  use  in  General  Formula 


W  M  -MANUAL 


8.0  DATA  SYNTHESIS  &  BACKUP 


8 . 1  Method  of  General  Formula  Development 


Carff 

WK 

1 

joato  7/11/80 

fci|M.  FDG/MWC/ECC 

|Page 

CXI 

<4-1 

o 

CXI 

CXI 

C .  Examples  of  Formula  Development  Worksheets 
6 .  Aluminum  Deck  Beams 


Grouping  of  Factors  for  Aluminum  Deck  Beams 


Assy.  0.5  +  5.1  +  10.5  =  16.1  min/each 

*Butt  8.9  +  5.1  =  14.0  min/each 

Ring  =  4.1  min/each;  1.3  min/foot 

Small  Part  ~~  6.2  each 


*The  sub-operation  for  fit  header  was  used  for  butts 
because  of  the  similarity  of  the  work  content. 


TIME  PER  INCH  OF  WELD 


SUB-OPERATION  WORKSHEET,  3/64  Aluminum 

HARDINGS  PLANT  B-BAY  ALUMINUM  WELDING  AREA  ’• 
ASSEMBLY  Not  .S~og>ie.  -  4o3  cfc.  Plaaj  (*£iZJLe5 

ASSEMBLY  NAME:  T7?aa JS\A  g  S' A  *1 


SUB-OPERATION  DESCRIPTION 


Adjust  position  with  crane 


Adjust  position  Manually 


Position  changes  with  crane 


Position  changes  manually 


p  P  x 
INS. 


7Z 


DATE 

* 

1 

M 

1  f 

0) 

0 

BY 

/»  XaS  C 

PAGE 


WELD 

M.04 


35 


30 


_  x  7.00  min. 


_  x  0.64  min. 


STD  P  x 


7.00 


O.64 


o 


'S'*  I 


P  X 
INS. 


Total  LINDE  Butt  Weld  Process  Time  = 


_ TOTAL  LEVEL  TIME  PER  JOB _ 


— _ P.F.D.  ALLOWANCE. ..... 


_ TOTAL  STANDARD  TIME  PER  JOB. 


t 

W  M  -MANUAL 

c*  1 

r 

7/11/80 

8.0  DATA  SYNTHESIS  &  BACKUP 

*»>«  FDG/MWC/ECC 

9^  q£  2A _ 

8 . 1  Method  of  General  Formula  Development 


C.  Examples  of  Formula  Development  Worksheets 
6.  Aluminum  Deck  Beams 

Welding  Factors  for  Aluminum  Deck  Beams 

Normally  there  are  only  three  types  of  welding  on  deck  beams  - 
butts,  rings,  and  small  parts. 

A  value  for  butts  is  based  on  a  T-bar  with  section  8"  X  4  3/4"  .  . 
X  4 . 0* which  requires  the  following  welds: 

3/8  V  butt  13  inches  X  .23/inch  =  3.0  min.  P  =  3 
3/8  VT  butt  20  inches  X  .22/inch  =  4.4  min.  P  =  3 

P  x  Ins.  =  3x33  =  99  X  .04  =  4.0  min. 

Total  Time  per  Butt  =  11.4  min/each 

Rings  are  calculated  as  in  bulkheads: 

Rings  =  5.2  rein/each.  +  2.0  min/foot 

Small  parts  are  not  always  welded  at  Hardings.  This  accounts 
for  the  wide  variations  between  calculated  and  detailed 
standards.  To  decrease  the  deviation,  the  per  piece  factor 
was  deleted. 


Small  Parts 


2.0  min/foot 


6-3-80 


TRANSVERSE  BEAMS 

HARDINGS  PLANT  "B"  BAY  -  ALUMINUM 


Bill  of 


Material 


5001C  400 


JUUIU 


Minutes 


8.2 


0UU1E  4±Z 


5003C  400 


Totals 


19.1 


315.6 


31.6 


10806 . 6 


10373.1 


4867.5 


585.2 


464.4 


20 


21 


15  I  2998.7 


45369 


31329 


1444 


LLQLL 


1296 


58081 


24649 


14.91  6028.2  I  26671.8 


Yest  ;Deviatioh%  Deviatir 


Y  -  Yest 


10.7 

+2.2 

41.7 

-12.2 

[■Bin 

_!1  £  O 

TJLU  •  O 

32.7 

-13.6 

215.7 

+  •  J 

=‘'6991.4  =  83.6 


150,6).(31.6)  =  Q>182 


Average  Time  per  Job  =  b  =  Y  -  MX  =  31.6 -  0.182 


Y  est  =  0.18  min/in.  +  4.1  min/iob 


Uonvn  P  n  n  1 1  vaJ  —  J-  —.a. J _ 1  \  J _  1  •  1  _ 

^HUXi  vwuj.ivj.iig  cti  uciuucii. uy  to  acnieve  xu/0  accuracy  =  X 

T  =  (r  4  10)2(Y)  **  =  (71/10) 2  19.1  =  962.8  4  60  =  16.  hours 


Inches 


Leveled  minutes  from  worksheet 


**  Choose  hicrhest  -r  and-  respective  Y 


ANALYSIS  OF  FORMULA  VS.  DETAILED  STANDARDS 


ALUMINUM  DECK  BEAMS 


All  Time  in  Minutes 

A  =  Formula  Standard 
B  =  Detailed  Standard 
C  =  A=  B 

D  =  C  1  B  (in  percent) 


All  Time  in  Standard  Minutes 


5003C 

406 

164 

164 

5003C 

400 

128 

129 

5001F 

412 

170 

170 

5001F 

407 

40 

39 

5001C 

400 

41 

40 

5001F 

400/401 

139 

141 

5001F 

404 

156 

155 

5001C 

405 

143 

142 

5001C 

403 

164 

164 

5001C 

401 

172 

172 

TOTALS 

1317 

1316 

AVERAGES 

131.7 

131.6 

-0.8 

+2.6 

+2.5 

-1.4 

+  0.6 

+  0.7 


+13 

+38 

+  8 

+36 

-18 

-24 

+  4 

+27 

-  7 

-78 

0 

+  5 

+  11 

+  1 

+  3 

-  9 

-16 

-  4 

+  7 

Standard  Deviation  for  Fitting  =  +  .99  min.  or  +1.28% 
Standard  Deviation  for  Welding  =  ±  9.1  min.  +34.3 

rThis  job  detailed  on  previous  pages. 


W  M  -MANUAL 


8.0  DATA  SYNTHESIS  &  BACKUP 


mmmm 
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8.2  MOST  Calculation  Sheet  Backup  Data  for  Hardincrs  "B"  Bav 


Sub-Operation  Worksheets 


A.  Activity: 

1.  FIT-W-03 


2.  FIT-W-04 


3.  WELD-W-03 


4.  WELD-W-04 


B.  Data  Development: 


(Steel  Fitting  Assembly) 
(Aluminum  .  Fitting  Assembly) 
(Steel  Assembly  Welding) 
(Aluminum  Assembly  Welding) 


1.  Manual  Operations: 

All  time  for  manual  operations  has  been  developed 
using  H.  B.  Maynard's  predetermined  time  system 
called  "MOST"  (Maynard  Operation  Sequence  Technique) 
on  MOST  calculation  worksheets  (Exhibit  A)  . 

2.  Machine  Controlled  Times: 

All  machine  controlled  time  was  developed  by  the 
use  of  time  study  techniques. 

3.  Key  Word  Tables: 

The  MOST  calculation  worksheets  are  filled  out 
using  key  words  from  the  MOST  key  word  table 
(Exhibit  B)  .  This  is  being  done  so  that  the 
transfer  from  manual  MOST  to  computer  MOST  can 
be  done  more  efficiently. 


INDEX  EoK  *M 05TJ 
CALCULATION  SHEETS 


FIT-W-Q3 

8-JUH-8Q 

F.GoS3£g 


ACTIVITY 


I  I  BURNING  KATZS  ~  SEE  3£CT|0xJ  5  of  MANUAL 


TACK-WELD  FREQUENCY  -  SEE  SECTION  5  of  MANUAL 


GET  PAPERS  FROM  OFFICE  /PROCESS  /  RETURN 


GET  PLATE  FROM  RACK  WITH  CRANE 


GET  PART  FROM  STORAGE  BY  HAND 


TURN  A55EM0LY  over  om  bench  with  cranE 


Move  ASSEMBLY  TO/Ff-O M  WELDING  AREA  WITH  crane 


LAYOUT  PANEL  for  stiffener  i  PER  LIN£> 


THU  M(N 


5/80 


8460 


2050 


9360 


8860 


2331 


LAYOUT  PANEL  For  2  4  3  dimension  subassembly  CPck  sua-AssEMBLY)\788o 


INSTALL  RING  IN  PANE. L 


MARK.  LINZ  ON  PART  WITH  S O.VARE  <P£A  LINE  > 


INSTALL  CHOCK.  ON  ASSEMBLY 


Adjust  plate  on  bench  with  hammer 


MAKE  UP  SEAM _  _  <  PER  INCH  > 


PREPARE  FOR  BURNING 


BURN  PLATE  AT  BENCH  (DOES  £joJ  INCWDE  PROCESS  TUAE 


-SCRIBE.  RING  INTO  DEC K  SEAM  and  INSTALL 


INSTALL  STIFFENER  >Z'  ON  PANEL 


ZC>\  INSTALL  HEADER  ON  PANEL 


MAKE  Up  sub- ASSEMBLY  To  PanELCFRlET  joint} 


SCRIBE  COAMING  AND  INSTALL 


MAKEUP  PLATE  ON  PANEL  C FIULCT  joint)  K  PER  inch  > 


TACK-WELD  STEEL  CSCE  sections  &*.  FREQUENCY)  <  PER  TACK 


MAKE  UP  FACEPLATE  on  WEB  USING  GRID  tABlB 


SIZE  ON  ASSEMBLY  ' 


MEASURE.  LAYOUT  WITH  STEEL  TAPE  < 


GRIND  SEAM  USING  HANDGRlNOER 


MOVE  SMALL  ASSEMBLY  FRcM  8ENCH  TO  pallet 


52  MOVE  WEQ  onto  bench  with  ckane 


531  MOVE  BEAM  OMTn  BENCH  WITH  CRANE 


SCRI QE  i  INSTALL  FACEPLATE  OUTO  WE. 


INSTALL  PLATE  ONTO  PANEL  (FILLET  joint)  Us/ajc  JW  Hour 


1380  0.8Z 


o  .26 


PER  INCH  > 


PER  Poor' 


PER  INCH 


2S8o 


IOC 


2  400 


5030 


26  70 


6/(0 


253/ 


43 


C700 


IZ5 


46  5 


59;? 


0.67 


/.  55 


0.06 


3.01 


l.CO 


3.CC 


I.SI 


0.03 


4.41 


o.ZS 


0*26 


1550 


1 489 


170 


14740 


5140 


mo 


/DlO 


0*92 


0*89 


0.10 


8.25 


3A0 


0.4,8 


1, 40 


MO  ST-ca  lculation 


Area  F_  _ {_  _  W.  3 


Gs&4  RETOM  Dhjprr  pAPERJ  in/rin  OFFICE 


Activity  i  n 

fit  !m  0. 


Date  3  ~  3  -80 


Sign,  /r  Grosace. 


Page  /•  /  / 


,  With  HAMQ _ 


Key  Point  1. 
Key  Point  2 


10.  Key  Word  fll  Object  From  To 


/  MOVE  -  PAPERS-  OFFICE-  BENCH 


y  MOVE  -  PAPERS  -  BE NCH  -  OFFICE. 


B 

G 

B 

G 

91 

B/< 

P/ 

ti 

B,6 

P/ 

B 

P 

i 

B 

P 

B 

P 

B 

P 

/  I9CQ- 


1 970 


Key  Word (4) 

Key  Word(5)  Object  From  To 

OPEN  4  SHOT 

FOLOEF 

OPEN  4  SHOT 

8.  Ml, 

OPEN  4  SHOT 

PLAN 

Key  Wordf6~)  Wo.  Obiectfsj  No.  f9~)  Using  CIO.  11) 


Z  j WAITE.  -  06)  0>&TS  I  k> 


<C  WRITE-  INITIALS 


A/BoG/A^P,  /?3a A^B^PoAa 


o^/A^B^Pj  ^  A^B^P^Aj, 


ABGABP  A  B  P  A 


~ 

T 

IT 

T 

T 

p 

A 

T 

T 

A 

~ 

“b 

G 

A 

B 

p 

A 

B 

p" 

A 

~ a" 

T 

~ 

T 

T 

p 

A 

IT 

T 

A 

~~k 

T 

IF 

T 

T 

p 

A 

¥ 

T 

A 

*Tl£0 


MOST -calculation 


Area  F  I  I  W.  O  *3 


te-  r  Ob  j  ect  /=>M7S1  t  ti  /  n 

Key  Point  1  /4  SSum£  i  OB 

ir _  r\  _  •  _  ^  o 

\ev  r  o m t  £ 


Key  Word  fll  Object  From  To 


rage  J/  \ 


wi* 


.  B 

P 

B 

P 

r\-u  -:  „ 
UUJ  Ct  L. 


B  G  M 


B  G 


B  G 


a  r  r,  M 


X  I 


Key  Word(61  Mo.  Obiectfsl  Mo. f91  Usine  f 10 . Ill 


/  \R£Ad  ~  (5 o')  ^/otbs  LsPEAKI  ^oGaAaEa  po  VVo  Ao  S&C 


^  \rEAD~-0*)  VISITS  ReARch  frA  PLATE]  '//I^I -VfcUo *3 '«r©V(5 0&)  Z$QC 


-  —  A  i  »  .•  _  r> 


vi  Af*t^  '  K^c/s  -  B&filCH 


QV1  ay  5£/fRCH 


A  B  G  A 

T 

p 

A  B  P 

A 

A  B  G  A 

B 

p 

A  B  P 

A 

A  B  G  A 

B 

p 

A  B  P 

A 

A  B  G  A 

T 

p 

ABP 

A 

ffiJSili 

£ 

Th 

VzU, 

Ao 

\5±0t 


^.CkT  Mm/  jirc 


-QiL/'/rr 


¥ 

ArtMh/ _ 

MOST-ca  Iculation 

i _ 

Area  J£_ 

!  T  w.  o  A 

Key  Point  1 _ 

Key  Point  2 


NO.  Kev  Word  (1)  Object  From  To 


Date  6  •"  2  —SO 


Sign,  yr  GoS&E£ 


Page  /  /  / 


With  C.&AN, 


OF  G_ 


Time 


A 

B 

G  A 

B 

P 

A 

"a" 

B 

G 

A 

B 

P 

A 

A 

B 

G 

A 

B 

P 

A 

A 

B 

G 

A 

B 

P 

A 

X 

B 

G 

A 

TT 

P 

A 

X 

B 

G 

A 

B 

P 

A 

X 

B 

G 

A 

B 

P 

A 

X 

B 

G 

A 

B 

P 

A 

X 

B 

G 

A 

B 

P 

A 

Keyword  (4)  KeyWord(5)  Object  From  To 


A 

B 

G 

M 

X 

I 

A 

A 

B 

G 

M 

X 

I 

A 

A 

B 

G 

M 

X 

I 

A 

A 

B 

G 

Y 

X 

I 

A 

Key  Word(6)  NO.  Object(s)  No. (9)  Using  (10,11) 


1  KtAD-CtrfJ  WOK-lKi  I  P*~T * A, 


A  B  P 


A  B  G  A  B  P 


A  B  P  A 


A  B  P  A 


ABGABP  A  B  P  A 


ABGABP  A  B  P  A 


ABGABP 

A  B  P  A 

ABGABP 

A  B  P  A 

/V 31^2*  '/4  t'li 

560 


8800 


D .  Li  fAl/J  /  TtifLbl 


9360 


Area 


rwvtz- _ 


MOST -ca  Iculation 


F  /  T  w  .03 


Activity  „ 

E  j-TL  __M 

Z4: 

Date 

SHE 

o 

Sign. 

F-  6e$3£E 

Page  , 

l  /  / 

Ob  7  ect 


nnzEgg 


Key  Point  1_ 
Key  Point  2 


NO.  Ke 


Obi’  ect  From  To 


B  G 

A 

B  P 

B  G 

A 

B  P 

U  s\  D 


B  G 


B  G 


B  P 


B  P  A 


I  Key  Word(4)  Key  Word (5)  Object  From  To 


IB 


B  P 


B  G 


B  G  A  B  P  A 


B  P 


B  G 


B  G  M  X  I 


B  G  M 


A  B  G 


B  G 


Key  Word(61  No.  ObiectCsl  No. (91  Using  (10,111  _ 


I  *  ~  CSfl)  fci/o&PS  CSfiBAiQ  I  ^  Ao Bo  P«  t2+  xoz&?o  Ac 


FG _ 


Time 


5&o 


A  B  G  A  B  P  A  B  P  A 


A  B  G  A  B  P 


A  B  G  A  8  P 

A  B  P  A 

A  B  G  A  B  P 

A  B  P  A 

A  B  G  A  B  P 

A  B  P  A 

A  B  G  A  B  P 

A  3  P  A 

AoTiz  P$  A0 

83^s 


5,3/  Mt>f/A$sy 


i$<sc 


M  0  ST-ca  Iculation 


Page  l  I  \ 


PLATE 


pK  With  CAaaj 


•  /&  T&  tAyooT {JUJc/S  volume)  ofg _ 


Kev  Word  fll  Obiect  From  To 


posmoti  -  CHfimuNe-TocLBfr  -  Plate 


Q  fiMTtoH  -  CHALKUH&-  HOLJ)  -  PLATE 


9  JH(9VE  -  CHAU (Wf  ~  HOLD  ~  I0OL&0X 


Seauence  model 


A  f  B  ^  G  #•  A.  B|>P*  A-. 

JO  b  3  to  l*>  6  O 


A  O  B/6  G  o  a/o  B  6  P  t  A/0 


B  G  A  B  P 


B  G  i 

^  B  P 

e? 

CO 

3  P 

WAtKHXf  Actes?  PLATE  &oT  BY" 


aud  o&m: 


Key  Word(4)  Key  Word(5)  Object  From  To 


5  I  UNWm  -  CHAU&HZ  -/<?' 


7  1  PflESS  (?T/Mot>»)  CHAIKLhE  (sjJAfi S7*JA>S)  |  A  /  B0  G3  M£  X0  lO  Ai 


g  CPAtiX.  ~CHALKUaJ£  *  £2-0)  &£VS  A  O  B  O  G  /  M32.x  o  I«4A^ 


I  I  6peu$shot~  fa-mft.  -  -  - 


A/  B©G/>  m6  xo  xo  ao 


ivW 


/<J>  1  HEAD "  C2o)Q(6i75  -  £oa/  PM/Vj  |  VoV/fe1©  r‘*  V©&  ^ 


Z  \rt& SO/IE-  PLATE  -  STEEL  TAPS 


3  MAM.  -  (Z)  P(6tT$  -  ScAKTatJE 


7o 


33  C 


So 


A/BoG/Ar8op3^3  A/Bop/^o  2.  2<2^ 


A  39  fA^/uut 


233! 


MOST-ca  Iculation 


Area  JF_  _jT’ _  W.  0_  \3 


r'Tr  •<•  l  6 

Date 

k 

-2 -SO 

Sign. 

F>  Go  38  EE 

Page 

1 

i  l 

Key  Point  1 
Key  Point  2  LAYcxfT 


Obiect  From  To 


S  I  fas  M*©A/  -  CHAUCLlvg  -  J PLATS. 


7  p&smai-  caauaumE-  H°Q>-  Plate 


10  moyE  -  CHM&LwE  *  Hold  *  BL/ycH 


BMEnTioual  SoArAssErti 


Sequence  model 


A 

b6  Gt 

a3 

B6 

P6 

Aa 

A«?Bo  Go 

A/ 

B6 

p6  Ao 

a3 

»/6  p» 

A  & 

A 

B 

G 

A 

B 

P 

A 

A 

B 

G 

A 

B 

P 

A 

A 

B 

G 

A 

B 

P 

A 

A 

B 

G 

A 

B 

P 

A 

A 

B 

G  A 

B 

P 

A 

FG _ 


Time 


Z3C 


9/0 


Zoo 


Key  Word(4)  Key  Word(S)  Object  From  To 


I  OPe/J  $  shut  fW&BR. 


I 0  -  CHAUUJNE-io' 


$  I  Pt£&Ci  -  CHAUKUmB  QS/Jtf  STAiud 


C&AnK  -  tHA'lKUUE  ~  CM  [LEV'S 


a,bog3  m3  xo  Xo  Ao 


4 

640 

4  ! 

ZSO 

4 

/3£® 

A  B  G  M  X  I  A 


Key  Word C 61  No.  Obiect(s)  No. (9)  Using  (10,11) 


t  Di&TS  CiPL*#) 


3  HEA$oti£-  Plate-  steel  tape 


4  I  ‘  a)  D«*rr  -  S4Ap$TC)J£ 


V<5®  A°> 


/CO 


C&J  33ZO 


A/B‘cc,fA(3%  R-}  A*  b<3  pt  A©  3  $CO> 


4 $3  !•**>/ so/s-a^ 


7S&0 


MOST -ca  Iculation 


Area  p  /  T  W .  O 


Activity 

p  i  r 


■  n 


Activity 


Key  Point  1_ 
Key  Point  2 


_  Object  fLlMSk. _ In/On_i 

WLP  IS  PM^jT  IN  MNBL 


Date 


Sign.  /=;  G-ofQZE. 


Page  j  /  I 


With. 


Seauence  mode 


AJBo  G  /  AoBopo 


Ai>  Bo  G  o 


Key  Word  fl}  Obi ect  From  To _ 


M  c\f£-  Ppj>f)LE  GltAGE*  HoQ) 


5  ?<IQ?ILE&0A6£-  sar~Aiv& 


6  1  ^MC£  - W57^A/£-  Pcc&rr  Al  B<? >  Gl  Al 


^  ?jo5e  -  P /to File  Q,UA(£-  -  tUi$  - 


I  6  ~  SCAPsTdVE  -  HocJb)  _  f>ccKET~ 


Key  Word(4)  Key  Word(5)  Object  From  To 

3 

Push  iAth  VST  -  PaqPiLF  GuA6£ 

7 

S£J$£~  FltoFiLS  Go/tit  i&AfWwE  - 

8 

HANDLE- 

H 

Sut>E 

A dBo  G0  m3  *©  ao  h0 


,  B0  Gf  M6X0I0  A0 


/Yc 


/2£ 


4  3£c 


7< 


Kev  Wordf6)  No.  Obiectfs)  No.  f9)  Using  CIO ,  11) 


2,  |  LC/CSlfJ- KtJ&(<*‘fito£<<&A6i)-(/)Ta/tv-f,fj6EA.5  A;BoG/A£>B<sP6^ri  Ae>B<o^>Aa 


Fa $T£aJ  -Kk/ofy  (e»  tobte  6oa&)-6)  TojuJ  -Fi&teAS  ©  t AtfB<5  P£>  Ft  ^  A® 


12  fASTZtJ  -(hUG  -<fi)  STAKES  -  HA/4rt£&  A; B0G  r Ac&(p o A ( Bo pi  Ao  60  4# 


AJ  Bo  G  /i  m3  xo  I«a 


B  G  M  X  I 


> 

B 

c; 

A 

B 

p 

A 

3 

? 

A 

A 

T 

T 

T 

T 

p 

A 

T 

T 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

O'  SZ  FuV  /tJM&r 


mo 


Activity 


MO  ST-ca  Iculation 


Area  p  f  7"*  W .  O  3 


±5 _  Obiect _ LAYOUT' _ Tn  /On _ PA/V7 


tge  /'  /  r 


Key  Point  1_ 
Key  Point  2 


Object 

r  is 


__Jn/On. 

WcM'gg 


_  With 

TKiS  O0 


Obiect  From  To 


Sequence  mod 


~  SoAPSTavZ  -fackET~ffa)fU£  A  l  Q&  G( 


(d  tfdv£~  HCLp  — 


B 

G 

B 

G 

3 

G 

Bq  A  i  P  ^  A^ 


B 

P 

B 

P 

B 

P  < 

Key  Word(4)  Key  Word(5)  Object  From  To 


ex 


Ko  Bo  Go  My  ^ 


A  B  G  M  X  I 


B  G 

M  > 

:  i 

B  G 

M  > 

:  i 

No.  Obiectfsi  No.  T9-)  Usin 


2  j  (?$  |  b  % <b  i  Jo  &  'O 


3  I  **  0}  fa*rr  -pficfiLZ  Goa 


loo 


t&O 


c\.o r  /  _ 


MO  ST -ca  Iculation 


Activity 


|  Area  J~_  _/_  jf 


IXiSTAlL- 


w.  o  3 


CHOcK 

uuj  eci  ••  '  - 


Key  Point  1 _ 

Key  Point  2  _ 


Key  Word  fll  Obiect  From  To 


MOVE-  CHcxX-  -  ASSEMBLY 


2  Move  'J/G  -  Flco/l-  chocK 


G  F\oVE~ Jufc  -  CHo&K  FcOoR. 


r>  _  f  A 

uate  fe— 


Sign.  /»  &o$Qze 


Page  /  /  / 

- - 1 _ : _ 

“  /  ,4  0*£>A>*  /I  i  tv  ..r  .  .  .  V*  t  MnAft  J  H/» 

n  /  tjn^v-7  rtiin  V*^y  ,r  f  umjt 


a3  »06/  a3  8p  pi  ao 


a,  B„  G,  A,  Bg  P,  A( 


OFG _ _ 


T  line 


8c 


iCCh 

(do 


B  G 


B  P 


j  Key  iv'ord(4)  Key  >vord(5)  Object  From  To 


^Ub€  f  ADJUST  -  rU/V.lr  (to  Livts 


\GHlP~  CHocK Hue/15  CdCAMp) 


CHoOc-  P&qFilE  GUA(k£ 


PS  CajcT'iTmI  ~<t ■>-  -  6c  _  it  4  tf\uA  Eft 

Q  rn-JIC.lv  —[^ffLKsty.  ~\^i/  l-fli  J 


B  G 


B  G 


B  G 


B  G 


3  G 


B  G 


B  G 


B  G  M 


B  P 


3  P 


B  P 


B  P  A 


X  I 


I 


I  A 


I 


fin  ill 


'WvW/C,.  A^g,^  i 

5c 

A  B.C.A.B.  ?  £  A.B.P.  A* 

/,  /  0  &  &  *-/  /  <£  l  TS 

mm 

WvWr*/*  a/b0p/  a& 

3 

48C 

z 

(So 

ABGABP  a  3  P  A 

A  B  G  A  B  P  A  B  P  A 

ABGABP  A  B  P  A 

MOST-ca  Iculation 


Area  F  /  7*  W.  O  3  _ 


Activity 


Key  Point  l_c/S 
Key  Point  2 


Key  Word 


Object  PLATE _ I  n  /  On  _ 

Po/L  Mom- PLATE  A$$£»eiY5 


Object  From  To 


Activity  M  O 

_E  j ll  .J1^  Q_ 


Date  6 ~Z~80 


SiSn-  F  CraS^FE. 


Page  - f  /  | 


With 


B 

G 

B 

G 

B 

G 

B 

G 

B 

G 

B 

G 

B 

G 

B  P 

B 

P 

ca 

P 

B 

p 

B 

P 

B 

P 

3 

P 

Key  Wordffi)  No.  Obiectfs)  No.  f9")  Usine  flQ.ll)  ^  . _  _ 


<2  \FAffE)J~  PLATE- Go)  ST&K& -HAMMER  A/BgG/A^M#fBop/Ao  |C4)  j/4<30 


.  A  ,BG,  A  ,3  P ,  -  A.  3  P,  A.  yf  ,,, 

3  MZASO/&- Hate-  Pa&PiLZ  Gw<£ _  t  o  i  i  o  i  io  t  o  (  o  4-  6^0 


A  B  G  A  8  P 


A  3  G  A  B  P 


A  3  P  A 


A  B  P  i 


A 

CQ 

G 

A 

B 

p 

A 

CO 

P 

A 

A 

B 

~ 

T 

T 

p 

A 

B 

T 

A 

/.i'5'  fum/ Plate 


2.58-0 


ir>  «0  £> 


MUS  l  -calculation 

Area  jF_  _£_  7^  _  W.  0_  3 _ 


T 


Date  £~2.-$0 


Sign,  G-osaEe. 


NO.  Ke 


Obiect  From  To 


Z  \piAC£-  pe$-  nocK-PA»£U 


Place  -  2>oq  -  bench-  Panel 


PLACE -WEQ6E-  BENCH  - 


7  ~  Goa6£-  hol'd  -  D^Ncu 


9  MVE-WEV&£~dc>6  -8&JCM 


1 1  hove-  $66-  Panel -bench 


Seauence  model 


V  BS  G'  A'  b/6pJ  ao 


A  /  B  0  Gj  A  ;  B  ^  P^  A  ^ 


A  /  Bc>  G  /  A  /  Bo  p3  Ai 


rt  B«  G«  A, 

G  O  O  l  C 


A l  Bo  Gf  A/  Bo  p/  As 


OFG _ 

1139 

Time 

Jfo 

■Zg 

y^ 

24 

S/,o 

30 

& 

6c 

S/,c 

ZO 

y>a 

ZO 

Key  WnrdC4)  Key  Word(5)  Objec 


6  1 5UD£  -  GOA6E 


CAcfit  S5  J£AV) 


B  G  H 


B 


B  u 


A  B  G  M 


Key  Wordf6)  No.  Obiectfsl  No. 191  Using  (10.11) 


I  \  in  steer-  (?)  Points  k° 


fasten  -  wedge  -CS}  stakes- hamhe/z 


WoWoT3 


A©B©*©  A<d 


ST/UKES  -HA#***, 


,  -  -N  _  A  B_(j i_A,  Ba  I'  C 

LaotPk)-  tViSZ  -  £7"i3  iK  —•  U  AkAklvQ  qC  C  G  0  er , 


A  B  G  A  B  P 


A  B  G  A  B  F 


A  B  G  A  B  P 


A  u  r  A 

/  <s  /  o 


3  P 


A  B  P  A 


A  B  P  A 


A  B  P  A 


A 

12,6 

3 

4 So 

©•76  HtWj/finf  6f^ism  o-aC 


nil 


MOST-ca  iculation 


Area  P  /  T  W.  O  & 


Key  Point  1 
Key  Point  2 


Key  Word 


PLACE.*  „ 


s 


LOCKS  ASOmKZD 


Obiect  From  To 


EM  CM 


Act i v i ty  M  ^ 


Date  — 2— (5*0 


Sign,  p,  (tosQEE 


Page  I  /  / 


With 


Sequence  model 


G/  A  /  b/6p3  ao 


£20 


B 

MOVE  *  5oAPSTotJE  -  mv-focKZT 

E 

<?B0  G0  A,  B  £>P/  Ad> 

|| 

20 

8 

MOVE  -  5^  - 

S 

/ 

to  PL/)C£-  C/lowGfi/t-  FUaZ.  -  Plate 


tta/£~  $McKw  8EMCtf  -  CAp*>&AA. 


13  MOVE-  BLOCK.  -  8EJJCH-  CwbEX)  PLATE 


1 4  AJW£'  C/lou/BAA,-  Hctt)  -QEjJCtt 


\S  ?l^ *£AouJM6'~  §E^£H  ~  twaeQ  pp?r£ 


tS  mwE-  quick.  -CwooO  Plate  -HeaJcM 


Key  WordC4)  Key  Word(5)  Object  From  To 


crahk-fteeltaPe-  Crib  KB/S 


(o  SuoC-  SOApS&tJ£  C A  la  MO  Ezgeof 


9  tAANEMBL-pLArE 


%\  OPERATE  ~  CMWQftR  Os  A  t£ve£ 


19  MANEOV EH  -  SCftA  p  -  B EA/CW  ~  FLOOR.  0>*>p) 


Key  Word(6)  N'o.  ObjectCs)  No.  (9)  Using  (10,11) 


/  MEASURE-  PLATE-  STEELTAPE 


Z  Gal  P~  S7EBL  WEt  PW7E  -  puEAS 


J  PASTED-  PLATE-  (to)  STRIKES  -  HAMMER 


a/^3/6g/  a/<?bc(?3  A^)  C4)  £/0 


A  ,Bo  G,  A;  Bo  p/-  A 


A  l  Bo  Gt 


3  O  pf  A<s 


A/  B0  G#  I  B0 


/  Bo  G/  Af  B  0  p  <  A< 


4 


2  40 


GO  £7# 


4  I  <2^ 


Bl 

Ao  B<S  Go 

3  xo  ro 

A  6  B0  g5  m/ox<?  r<?  A0 


A  0Bo  Go  m6  xc  ic 


A  6  B0  g3  M/0  X  o  ro  A/ 


A/B0G/  A/$J  PJ  ^32.  A/^  0°  I A0 


AfB0G/Af^Po  A7B6P/  Aq 


(680 


260 


£  380 


41  4*> 


£  4# 


3 

Z040 

3 

ISO 

3 

870 

^.04  Mfv/  poirs 


8400 


Activity 


MO  ST-ca  lculation 


Area  FI  7~  W.  O  <3 _ 


WgN  nhiPCt  PLATE 


Key  Point  1 _ 

Key  Point  2 


TTY  n.  2  3 


Date  Co~  <5*0 


SiSn*  G-  osgS£ 


Page  J  !  I 


_ In/On  BEMCH  Wi th  BM&  TSESM. 

RlfiJQ  -BURNING  OPEZAtlOtJ 


E'—  <EE  'SECTION  5  OF  VMUAL  OFG _ 


Obiect  From  To 


•MWPOL*  -  BENCH 

HOLD  _ 


Move  -  STRIKER.  “  TORCH  -  POCKET 


?LAcZ~TaRCH  -BEMCH  ~  MAVIPOLC 


tZ  PLACE  -WHOSE-  FL<MP,~MMJF<m> 


Sequence  model 


A  /  B0  G  /  A/6B/6P0  A 


A  /  Bfl  G/  A  /  P/  A 


A  o  B  0  G  0  A/6  B/6P5  A  o 


B 

G 

B 

G 

B 

G 

Key  Word(4)  Key  Word(5)  Object  From  To 


PRESS  -STRIKEFL 


8  turN^ainust  -knob 


'  9  OPERATE  -  G0G6L£$ 


Kev  Word f 61  Mo.  Obiectfsl  No.  f91  Using  CIO ,111 


/  ’Read-C3*^*^  ( speaking) 


Z  Loosen  -  HAw/ao)  -(S’)  7iW/S  -FtNG£A$ 


looser  -kwbCwtv&H)  ~0)  tvrn  -Fingers 


I O  !  /v}5T£H  -  CO  -FINGERS 


/4  PUfe(3)  taps  Ck*~f*t)  -slagW\M> 


A  _  B  b  _  M  _  A  _  I  _  A  j 

0  0  0  5  °  °  I 


A  /  B0  G,  Mg  X0  I6 


A  /  S0  G,  Mg  X0  I0 


B  G  M 


A  B  G  M 


A/  B«G  ro  F^  A0%  Pg  Aq 


Time 


3*0 


40 


35*0 


-40 


220 


160 


1600 


Z40 


l oo 


loo 


WM&  f^o 

_ # _ i  - 

Ao3oPoA? 

*WiAVoWW,*o 

A  B  G  A  B  P 

A  B  P  A 

A  B  G  A  B  P 

A  B  P  A 

A  B  G  A  B  P 

A  B  P  A 

3.°l  min /qoriJ  PLUS  process 


So  30 


MOST-calculation 


r\  v? 


£LrJ-i4 


Date  G-2.-80 


Sign.  /="  Q-os&ele. 


Page  -  |  / 


LE  MUST  BE  80RUE 


kev  Word 


place  -  R|f/G  -  storage-  Beam 


TO  THIS  aPExATlOSJ 


OFG 


HOVE  -  SoApOwuE  -  RtMG  -  pocket 


Sequence  model 


A96B6  G  /  a9*bo  ?a  Ao 


B 

G 

B 

G 

k  B 

G 

B 

G 

CO 

G 

Key  Word(4)  Key  Word(5)  Object  From  To 


Slide  $ A0Ju$r  -  riUg  -  (ia  uyoi/r  uhe§ 


SLIDE  -  S0APS7O*j£  (  ALOfJG  KING) 


SLIDE-  MUG  -  (z')  (alo*6  beam] 


B  P 


B  P  A 


3  P 


A 


3  P 


A  q  3^  Gq  M3  X  0  1q 


A  i  Ba  G,  Mj  Xc  I0 


B  G  M  X  I 


B  G  M  X  I 


Kev  Word f 6)  No.  Obiectfs)  No. (9)  Usin 


7  /MSPecT  -  (z)  peJiurs 


S  I  faster-  mm-  (s)  Taps-  hammer. 


10,11) 


Ao %^h%hr3 


p0  A,FJhM  Ao 


Time 


60 


£0 


4  Uo 


2  l 00 


Z  60 


(*)  ZOO 


A 

B 

G 

A 

B 

p 

A 

B 

p 

A 

T 

IT 

T 

IT 

p — 

-r 

IT 

T" 

A 

A 

B 

G 

A 

B 

P 

A 

3 

P 

A 

"A 

B 

G 

A 

B 

P 

A 

B 

P 

A 

“ a" 

Y 

~G 

T 

T 

P 

A 

Y 

T 

A 

~ 

Y 

~G 

T 

T 

p 

A 

¥ 

T 

A 

~ 

Y 

~ 

T 

T 

P 

A 

T 

T 

A 

2670 


MOST-calculation 


Area  F  I  "7“  W.  O  43 


Activity 


tu  STALL 


Object 


Stiff 


!n/On_ 


Activity  M  _ 

_LT_  Jf- 2  5 


Date  G>~  2“  SO 


Sign.  F.  Gosbb :£ 


Page  '-J-  /  1 

with  JIG _ 


Key  Point  1  Z  ATTACHMENTS  PER,  STIFF  Cfr  SAMPLE  DATA' 
Key  Point  2  _ 


MO.  Kev  Word  fl")  Obiect  From  To 


move  -  stiff  -  STORAGE  -  PANEL 


Z  Place-  JIG  -  stiff 


8  PUCE  -WEDGE  -  8 EMCM  -  JIG 


IZ  MOVE -w£DsE  ~  JIG  -BEHC 


Seauence  model 


A96B6  g3  a96b^  9 i  Ao 


A  j  G  i  A/  B/£  Pj  A0 


A  /  BoG/  A  /  B«  p<3  aO 


A  /  b<3  G/  A,  B0  P, 


B 

P  , 

B 

P 

3 

P 

B 

P 

B 

P 

[Key  Word(4)  Key  Word(5)  Object  From  To 


3  slide-  Jig  -  123  (**ro  stiff) 


4  SLIDE  i  ADJUST  -STIFF  (to  LIRE t  EDGE 


7  OPERATE  -j IE  -  C AU>*J&  sT(ff) 


A/Bo  G/ 


B  G  M  X  I  A 


A  B  G  M  X  I 


Key  Word f 6)  Mo.  Obiectfs)  Mo. C9)  Using  CIO, 11) 


/  /  lmsev  -Wedge- (A)  strikes- hammer 


J3  UjOSEH  -JiC-Cio)  STRIKES- RAMMER 


k<ro ( 'Jo  <?  F%4.  a  /so  p/  A(3 


A  B  G  A  B  P  A  B  P  A 


3.66  aim/  /  stiff 


OFG _ 


Fr  I  Time 


£°50 


2X0 


Z,  tzo 


9o 


30 


2X0 


5 

faster- stiff- (3)  taps -rammer 

AjB0G^B0P0^ 

5 

4*0 

& 

MEASURE- STIFF-  PROFILE  GUA&E 

5 

3oo 

9 

\  FASTEN- Wedge -(c)  SvuKZS- faMHE/l 

AcBoGrAiBo1©^  A/B<spf  'b 

2 

6Zq 

10 

INSPECT- (z)  paturs 

5 

4  So 

£t/a 


MO  ST-ca  Iculation 


Area  ^  /  7"  W .03 


Activity  _  ^ 

III  J'li 


Date  6“  2.-  <£(? 


Sign.  Ar.  G.oss££. 


Page  '(  / 

Actlvity  Install  object  rwnn  ftWgi  with  jammer 

Key  Point  1  A$SWS  f  tigaoeg  ra  6  WsT  gg 7%<*Mgp  (g" cot  with  raacH  S'gs  SEcnaAt  5  J 
Key  Point  2  P/frfA  CARRIES  5  READERS  pJCM  STORAGE  fU  OHS.  TRIP  OFG 


Sequence  model 


A9*B6  G3  A9<SB3  P/  A 


A/  BC 


Obiect  From  To 


MOVE  -  f-jEADe.fl  "  STORAGE  -  SEMltf 


Z  place- header  -  seHch-pahel 


<3  soaPsWE-  ?<rcm-~  HEADER 


yaLb  4  . 

8  MdV£~  SoaPSWE  -  H£AP£R“p3CfcET 


9  move  ~  fl&iogg.-  ra^el  -gwdtfjg  srxnoH 


Jo  MM£  -  HEADER  -8MmG$ftTl0d-BZtJCH 


kO  B0  G0  A/  B<?  ?J  AC 


A  /  Bo  g  j  A$r  o  (  A 


A  /  B0  G,  A^B^  P,  Aq 


i  B 

G  A 

3 

P  t 

i  B 

G  A 

B 

P  , 

l  B 

G  A 

B 

P  v 

Key  Word(4)  Key  Word(5)  Object  From  To 


3  PAESS  ^  ^WtffT-  HEADER 


7  SQb£~S4AP&0VZ 


y? 

4/W 

/* 

97 

y* 

/7 

«3 

y« 

//7 

f'4 

/45 

fti 

10 

Kev  Wordf6l  No.  Qbiectfs’l  No.  f91  Using  (10,11) 


4  !  measure -Header-  pro  pus  &mge  a/b$g/a/b0p/  «/•  A/  B* p/  V  5  1  dOQ 


5  FA&ZH-  HEADER -(5)  STAKES -HAMMER  ,xl^GiAfBcpo  Fjo  A/%7  %  $  JSQ 


//  FastEu -HiAbipr  (^tah-slagHMmer VVg/WoF^  W*  a4  |  /d0 


A 

B 

G 

A 

B 

p 

A 

B 

P 

A 

A 

T 

IT 

T 

T 

p 

A 

T 

T 

A 

A 

T 

~g 

T 

T 

p 

A 

T 

T 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

/.5/  M/v /header 


z&l 


M  O  ST-ca  lculation 


Activity  0  _ 

{=  i  f-  M.  ^  / 


q  ^  f-*  Gcsss.€, 

—  — - Page  .  f  /  | 


^CtlVity  —Pt'T  Object  Tn/nn  _ With  ATTAcNMSMT 

Key  Point  T  ASSUME  QNJL  ATTACHMENT  /  g-F  J^7* _ 

Kev  Point  2  *  OFG 


-jp/  / 


Kev  Word 


Obiect  From  To 


PLACE  -  ATTACHMENT-  BENCH  -  PANEL 


Sequence  model 


BG  G  .  A.  Ba  P3  A 


z  PLACE -WEDGE  -  BENCH -ATTACHMENT  A  /  B«  G'  A(  PJ  A 


£  move- WEDGE- ATTACHMENT-  bench 


g  MOVE  -  ATTACHMENT-  P/Nbl  ~  UN CH 


A.  B/j  G  ,  A  /  Ba  P 


f  oc  r  f  n0 


Be  G  /  A  /  B0  P,  Aq 


B  G 


B  ? 


B  G 


B  G 


B 


B  P 


Key  Word(4)  Key  Word(5)  Object  From  To 


No.  Obiectfsj  No. 191  Usin 


3  I  FASTEN  -  WEDGE-  (6)  strokes  -  HAMMS  P. 


4  INSPECT -(£)  POINTS  gV  SV£ 


5  LOOSEN-  WEDGE-  (*)  STROKES  -  HAMMER 


7  loosen- ATTACHMENT-  (to)  stjwAES  -  haaimeil 


B  G  M 


B 


M  X 

I  i 

M  X 

I  i 

M  X 

I  i 

WABoV^  aApA 


J3G0A0B0PdT3  A^P^Aq 


A/Bob, A/BqPqF^  A^PjA^ 


OFG _ 


Time 


'/*.  3 


Vk  zo 


^  *0 


y*.  \  i05 


90 


'4l  75 


A 

B 

G 

A 

B 

p 

A 

B 

P 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

A 

T 

~G 

~ 

T 

p 

A 

T 

T 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

O*  3/'  Mi/Jy/ j f<d07~  O-0Z5//AM 


MOST-calculation 


Area  F"  /  T”  W.  03 


Scribe 


iAML 


ORjJ£b  SECTION  5 


Ecej  ' 


Activity  ~  « 

EilJ'ii 


Date  3-3l-gO 


Sign.  ft.  <5o*8££ 


Page  " 


With  SoAK&NS 


Obiect  From 


m<w£-  co^mimg  -  storage-  p/weL 


3  -  sm psTonE  -  packer  -  coaming 


5  1%V e  *SoA&TonE  -  C-OAf^NG,—  POCKET 


Sequence  model 


a96B3  p/  ao 


A  f  B0  G  (  x  f  8  <3  P3'Sb 


Aq  Bo  Gq  Ay  Bq  P/  A  q 


Kev  Word T6’)  No.  Obiectfsl  No.  ('9')  Using  CIO. Ill 


8  !  FASTEN- CO AMm  -(&  STRiKeS- HAMMER  a/ B<DGf  ^oWcAn.p rB<  p/  A0 


Aspect-  (z) punts  VcfoV*??  r3  V*®® 


A  B  G  A  B  P 


A  B  P  A 


A  B  G  A  B  P 


A 

B 

G 

A 

B 

P 

A 

3 

p 

A 

A 

T 

~ 

T 

T 

p 

A 

T 

T 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

Z  4  too 


GO 


z 

$UDZ4At>M$T  &4MN/6 

A  ^  a  0  b  (  A  c  1$  a<5 

4 

Suob  -  SoAPST0]4£ 

A0Bfl  GCM^  Xa  ^ 

<9 

485 

(6 

MflV£OV£&~  QoaMMG  -  PAMEL-BBJCH 

A£B0  ^  M/dXc  I0  Ae 

350 

7 

flAfJEWBl  -  gEAfcW 

B  o  M jQ  xc  la  Xq 

£ 

580 

680 


(20 


4,6 1  rt(U  / CO AMW 6 


67<k 3 


oohr  to  v 


MO  ST-ca  iculation 


Activity 


INSTALL 


Object  PLA  TS~ 


Jn/On. 


PANEL 


&  2. 


Date  6-2'  SO 


Sign.  /=;  Gosbez 


Page  1  / 

*  » 

With  ATTACHMENT 


Key  Point  1  PLATE  INSTALLS  IN  VERTtCLE  pQSrriON  UiTH  jlU-Zr  Ja/NT 
Key  Point  2  0«5  A ttAcHMEnts/ P°°T  ~OF  Joint  <By  ^AMpiJ} 


Obiect  From  To 


PLACE- ATTACHMENT'  BENCH  -PANEL 


2_  place-weoge-  bench- Attachment 


7  WEBSE  -  ATTACHMENT -BENCH 


9  wove- attachment-  panel -bench 


Seauence  model 


A3  BC  *3 


A  /  B0 


A  /  Bc  G|  Ba  P_j  A^ 


AJ  Bo  Gl  a3  bo  PJ  kO 


1  /  Bo 

G/ 

,  B 

G  . 

L  B 

G  , 

„  B 

G  . 

Key  »Vord(4)  Key  Word(5)  Object  From  To 


3  P 


A  B  P 


B  P 


B  G  M  X  I 


X  I 


Time 


Yz  4° 


Key  Word (61  No.  Qbiectfsl  Mo. f 91  Using  (10,11' 


inspect  -  60  points  -  ey£ 


MEASURE  -  (2)  Points  -  PROFILE  GCMGE 


(p  UfosEN  —  \jJEbGc  - -ETM£G&- HAMMER^ 


§  \DeS£N  -ATTACH MEMT-O*) • STRIKSS-HAMMER. 


VbV/W'fc 


A  B  G  A  B^R.-t- 
O  O  Q  <3  6  0  >3 


Wife 


Wofc 


l  a  J  'O  O  q  Fl6  "O  O  'O  'O 


A  B  (5  A  B  P  A  B  P  A 


z  I 

$20 

2 

60 

Z 

560 

Ho 

Yz 

no 

A  B  G  A  B  P 


A  B  G  A  B  P 


A  B  G  A  B  P 


A  B  P  A 


A  B  P  A 


A  B  P  A 


0-59  M/tf  / pwr 


MOST -ca  iculation 


Activity  ,.•*>  — 

FIT  «•  3  O 


•  2_ 


-TACK-  Mjl-6  object  _£H£^__In/< 
Key  Point  1  F&E&U&MC If  TACKS—  2^/ foot 

Key  Point  2  IQTAC\£s/'fia£>  2j0  flags' 


Obiect  From  To 


I  I  MOVE  -  R00|  -  WlR£RC6tA-  BENCH 


Z  \PLAC£-  ROD  -  BENCH  -  TONGS 


4  y\a\f£  -  HdOo-  BENCH  -  HOU) 


£  -  hooD-  —  BENCH 


y  fAO^E  -  ToN6$—  jtydi-O  —  H^oij 


Date  4  -  7  -  gO 


S  ign .  /r  Grosses. 


Pag*  j  /  | 


Jn/On _ &£NCf± 


£  /  /vg^og/e.  ;  ; 


Sequence  model 


Z/  ATTACH wEksT 
"”r  OFG 


A  B  G  _  A  B  P  Afl 
/*>3  o  _3  '>3  /  0 


/  B*  P^ 


A/B^j  G,  k  q  ZQ  Pq 


Bo  P, 


B 

P 

3 

P 

B 

p 

B 

p 

Time 


I  44 


JO 


/go 


Key  Word(4)  Key  Word(5)  Object  From  To 


&  P05H  -a<?2>  f  (.tacic  w£i4) 


B  G 


No.  Obiectfs)  No.  TS?)  Using  flO.1T 


3  (G/yP-ROD-  pu i£RS  CT°ng$> 


ABGABP  A  B  P  A 


A  B  G  A  B  P 


A 

B 

G 

A 

B 

p 

A 

B 

P 

A 

A 

T 

~G 

~ 

T 

p 

A 

T 

T 

A 

A 

T 

IT 

~ 

¥ 

p 

A 

T 

T 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

O*  i  rriu/pcaT  (2  tacks) 


93$ 


MOST -ca  Iculation 


Activity  Q 

-El  r.  _f,s3  L 


Activity 


INSTALL 


Object 


FAcEPLATc  T  Ti  /  Or*  BZhicH 


Sign-  GoS6££ 


Page  |  /  J 
Wi  t-h  WEDGE. 


Key  Point  1  8 gAgtt  IS  A  7>BLg  tv 

•  /WO  TOaUAJG  U//THZU 


NO,  Kev  Word 


Object  From  To 


Sequence  model 


1  1  ?LAcg-  Holdfast  -  bench  -  u/es 


3  PUc£-  sr<?P  -  REUcH  - 


5  piace~  wedge- B£*cH- $tvp 


!<S>  m-m£  - bEDSE-  STOP-  SEVCH 


Hi  REPLACE  -  5V3P-  UEQ-  WE. 


14  REPLACE  -  Holdfast  -lV£8~8£HCti 


A3  Btf  ^3  Ao 


A3  Bo  Gl  a3  Bo  p5  ao 


a3  Ba  Gt  A,j  Bo  p3  ^3 


A/  Bfl  G 


A, 


3  Bc 

>pj 

3 

P 

n 

0 

L> 

r 

B 

P 

Key  Word(4)  Key  Word(5)  Object  From  To 


Time 


Vs  20 


Vi.  S» 


55 


&  16 


No.  Obiectfsl  No.f9)  Using  (10,11) 


2  !#ST£^  -HoURST  -6)  STWKg  A(BoGiAW  F3  A,Bop/  A0 


A  ,B.G  A.B  P.  f-  A.BLP.  A. 

I  o  r  i  o  0  rj  1  a  t  o 


A/  B0  Gf  V<M ^)A»^> P/  A0 


FASTEN  -STOP  -COsTRtkg  -HAMMER 


6  FAsrgJ  -k£D6g  *  (Qrrmkes  ■  hammer. 


WspecT  -($  tours  -  eye 


-STRitf-HAMm 


9  loose H  -  we, oge  -  Cz)  smaes  -hammer 


i*Kzu  st&p—  (z)  smtzs  - 


{3  Locs&i  -HaiAfiKT  V2)s7kJfc£S  -UAMmFQ 


a,V7aiV«5«  Wob 


WcPobVote  AMb 


A/B*?G/A3Btfp*  A/Bo-p/  b 


ABGABP  A  B  P  A 


Ws  1 

15 

AO 

0) 

901 

1 

60 

0) 

40 

fi 

4S 

Ji 

4? 

Ys 

£6 

Ok  HW/yr^r 


SJZ 


7S  7S 


MOST -ca  lculation 


Area  F_ _ i_  _T  _  W .  _£)_  C3 _ 


Activity 


m- 4: 0 


Date 


Sign,  /r  Gas3££ 


Page  •  |  / 


A/r 


Obiect  From  To 


£A CM 


hove-  Paint  -  -TodiBcfc 


£  H&J>iMoV£~pLA*/  -  -  B&VCti 


0 

FG _ 

Sequence  model 

■a 

Time 

7 6B6G/A/fe^P,  \> 

■  l  B®  G  /  a/6  b6  p/  a/6 

■ 

4/ <3 

0  Bo  Ga>  A  <  B®  p  /  a<3 

2^ 

Key  Wordfei  Mo.  Obiectfs]  Mo.  ('9')  Usin 


&  MAP&-  00  PINTS'  =  PmVT^Lush 


7  M/4/K- P/M&icK 


A/£(pi  Wo>VWW/  a/4 


A  B  G  A  3  P 


A 

B 

G 

A 

B 

p 

A 

B 

p 

A 

A 

T 

~ 

T 

T 

p 

A 

T 

T 

A 

A 

T 

~ 

"a" 

T 

p 

A 

T 

T 

A 

A 

T 

~ 

T 

T 

p 

A 

T 

"p" 

A 

£'9  4  M /as 


7  70 


U° 


306O 


4-900 


^  MOST-calculation 

'  Area  p  l  T  _  W.  0_3_ _ 


'  tIAAK  Ohiact.  LA'/oOT _ In/On _ PAAJf 


Activity  „  a  « 

FIT  m-4  2. 


Date 


Sign.  SoSC££ 


Page  ‘  |  /  / 

■^TTi^W 


Key  Point  1 _ 

Key  Point  2 


kev  Word 


Obiect  From  To 


10  ~$OAptf0A,£  -p*&T~P*0fil4L 


l  A.  profit*  &VA6E-  tfeuj)-  bmch 


13  M\JE^  SoAMoUE-  HolQ-M&T 


Sequence  model 


a/b0g£a/bop2  ka> 


A  0B<S  G0  Ai  B0  Pl  KQ 


Fr  Time 


60 


Key  Word(4)  Key  Word(5)  Object  From  To 

Op£rif  $HoT 

Q.M- 

0?£*>  t  SH</T 

pLAAl 

1  C  B& 

G  o 

k  B 

G 

B  G  . 

DO 

G  . 

DO 

G 

.  B  G  . 

B 

G  i 

L  B 

P 

k  B 

P 

>  B 

P 

3 

P 

.  B 

P 

B 

P 

$L\VE~  ScaPSTcP/jE-  (AlcbjC  Hof  ice 


A  c  Bd  Gq  1^  Ao 


DO 

G 

B 

G 

Kev  Word f 61  Mo.  Obiectfs)  No. f91  Using  flQ.111 


Z.  !  0z)  DrttTS 


Coaj  &.K) 


A^b^g,  a  b.p*  t  a  b  p  a 

0  O  &  C?  C>~6  A  /a>  6  O  Jk  & 


3. 

&£Ap-  Oz)  pi G it$  Con  P#a$ 

II 

t> Go>"k pa> To 

\c& 

5 

££aj>-  C&)  DIGITS  Con  plan) 

A  B  G.A  1LI’  *T  A.B  _P„. A 
cr  a  o  a  7?  o>  *  fo  g?  a  &  £ 

(OQ 

M£A$vflE-~  PaaT~  ZJtESLTAPS: 


$  \m itrK-G)  Pt6iT-$0A/>STaA/£ 


}A iaflL F  6UA££ 


'W:/W3^V^^ 


'VM 


Z  \2cc 


3SO 


A  B  G  A  B  P 


A  B  G  A  B  P 


A  B  P  A 


A  B  P  A 


t  DDU 


MO  ST -calculation 


Activity 


-Q-&JA/D 


Object 


SEAM 


rn/rin  p£A/£E 


Activity  M  c  n 
p  /  T l1-  Q 


Date  3-  G-  80 


Sign,  /c-  0OS8££ 


Page  _  j  /j 


rh  MANb6RIM)£Fl 


Key  Point  l  g*l  LS.  II  <s iv»o^/fmiGU 

Kev  Point  2  Process  -rmc  t<  p/ko^\  '  ^A/APt-U/s& 


NO.  Key  Word  ('ll  Object  From  To 


. .  .  .  ^  n  ^  n  If?  _  r>  <  *  •  r  •  J 


Sequence  model 


A/?JBG  G,  A/^JB0  p/ 


/  I  y\ov£  -  Q>KiNOE/C-  TOOLMUi  -  lj£AJCH 


4  (ftWL  -  &MM6JL-  P.AOC  -  Ia//a/DovJ  (?  $  B<  G  t  As  Bo  px  Ao 


5  pLAcJk-  AlMOSE-  MAN/FOLb-  GBJUbEA 


<o  M<« /£  -  s«;a/0£/l-  BS./VCH-  HQLO 


8  Move.-  G&imoEIZ-  HauO  -  SEAJCl^ 


(0  I  /'itfi/C  -  QWHOGZ-  SCACH  -  t*,lCju& 


//  WOVE-  ZEHcrt  -  yiAAsiFOi-Q 


OFG 


Time 


<^5  HZ- 


A/c  B  <a  G/  B0  P^.  Ac 


A  J  B/£  6  /  A  0  Bq  P0  Aa 


A  O  B0  G©  A  j  B/6  p;  ao 


A  /  B<?  G  /  A/?JB<?  P/  A/7j 


•Vs  /3 


/J 


A/  B6  G,  A/^3 


K***'  V> 


A 


Key  Word(4)  Key  Word(5)  Object  From  To 


"7  POSH  -  Gizia/o£/Z 


B  G  M  X  I 


A  B  G  M  X  I 


No.  Obiectfs-)  No.  C9")  Usin 


R  P  A 


\3 

wfi-lrz-fio)  DIGITS 

A 

Vs 

zz 

m 

Ldas&t-Ai&zsz  ~-.0)toMsr 

’  A( 

m 

5 

A 

B 

G 

A 

B 

P 

A 

3 

p 

A 

A 

T 

IT 

T 

T 

P 

A 

T 

T 

A 

A 

T 

"T 

T 

T 

P 

A 

T 

T 

A 

A 

T 

"g 

T 

T 

p 

A 

T 

T 

A 

A 

T 

"g 

T 

T 

P 

A 

T 

T 

A 

0,89  /  (" 


/4 ■  **9 


Activity 


PA-OVE 


MO  ST-ca  lculation 


Obiect  ^  '5E.M8Ly _ T n  / On  PALLST_ 


Activity  _  . 

J_  T_  __M*  O'  i 


Date  3-  3/-50 


Sign.  F.Gros^Z 


Page  .7  /  j 

With  _ 


Key  Point  1_ 
Key  Point  2 


Kev  Word  fll  Obiect  From  To 


y\Q\jf  -  .Assembly  -  etA/cft  ~  pallet 


Sequence  model 


B  P 


/  B3 

GJ  ‘ 

B 

G 

B 

G 

B 

G 

B 

G 

B 

G 

B 

G 

.  B 

P 

B 

P 

B 

p 

B  P 


Key  Word(4)  Key  Word(5)  Object  From  To 


B  G  M 


A  B 


M 


M  X  I 


I 


Mo.  Obiectfs-)  No.  Usin 


B  G  M 


B  G  M 


ABGABP  A  B  P  A 


B  P 


ABGABP  A  B  P  A 


A 

B 

G 

A 

B 

p 

A 

B 

P 

A 

A 

T 

"g" 

T 

T 

p 

A 

T 

T 

A 

A 

T 

"g" 

~ 

TT 

p 

A 

T 

T 

A 

A 

T 

~ 

T 

T 

p 

A 

T 

T 

A 

OFG _ 


Time 


no 


OslO  //tsS£M/5L.y 


/7<3 


M  OST-ca  lculation 


Area  F_  _J_  _j_  _  W.  0_ 


Object  P  LAT£ 


In/ On  BENCn 


Key  Point  1  PLATE,  (w£3)  IS  MwQgg  /A/  ><SS£M< 


Key  Point  i 


Obiect  From  To 


Activity  „  c  O 
J_T _ *t- 


Date  /<?/  #0 


Sign.  Go^SeC 


Page  |  / | 


_ IV  7  t-h  C.HAME 

iSi/loV  OK] 

OFG _ 


Fr  I  Time 


CO 

G 

.  B 

G 

l  B  G 

L  B 

G 

.  B  G 

i  B 

G 

t  B 

G 

mode 

1 

B 

p 

B 

p 

B 

p 

B 

P 

B  P 


B 

p  ; 

CO 

p  i 

Key  Word(4)  Key  Word(5)  Ob j ect  From  To 


B  G  M 


B  G 


X  I 


r  Wordf61  No.  Obiectfs")  No.  (9)  Usin 


R£A0  -  (&)  <S?ZAK} 


^oGcW*^<AoWo 


GABP  A  B  P  A 


A  B  G  A  B  P 


A  B  P  A 


A  B  G  A  B  P  A  B  P  A 


ABGABP  A  B  P  A 


ABGA3P  A  B  P  A 


3  M a\j£  ~fac£PUt£~  $TorA6£ 


j  8<8 S  MW  /  assembly 


AoTxa  P3  To  Ac 


A tTvKuTp  P3Tc 


Activity 


MOST-caiculation 


Area  _/j[  23 _  w*  —  — _ 


Dhjprr  Tn/On  SgA/ C/V 


Activity 

ill  __fl- 5  v3_ 


Date  4-7-86 


Sign.  p.  Gosses. 


Page  *  ,|/  i 


With  c  OJai£ _ 


Key  Point  1  •  Li  ^ _ 

Key  Point  2  Ri  -  ft)  bc&s 


NO.  Ke 


Obiect  From  To 


Sequence  model 


B  G  A  B  P 


B  G  A  B 


B  P  A 


B 

G 

B 

G 

B 

P 

B 

P 

Key  Word(4)  Key  Word(5)  Object  From  To 


B  G  M 


B  G  M 


r  WordC6)  No.  Obiectfsj  No.  r9")  Usin 


/?£4D-  {Stf)  's/cr/tbS  (SPSJKia/6) 


10,11) 


z  v£- STaat&e-  szmgU 


Pa  U4  M«P«4o 


A  B  P  A  B  P  A 


ABGABP  A  B  P  A 


ABGABP  A  B  P  A 


ABGABP  A  B  P  A 


ABGABP  A  B  P  A 


ABGABP  A  B  P  A 


ABGABP  A  B  P  A 


Ao  PjTa  Ao 


OFG _ 


Time 


3.  /  0 


MOST-ca  Iculation 


Activity 


'a  ? 


96fu  ZG. 


Ob j  ect 


In /On.  §lMC£L 


Activity  rr* 

Si.  J-  X. 


Date  <o'Z~80 


Page  ■ .  ~{  /  | 


With  PJ^£FIl£_  GUA&g^ 


Key  Point  1_ 
Key  Point  2 


/  MOV/E  -  PROF:L£Ga4G£~T0oLg^  ~  S£L/r _ 


HOU>4PUC£-PZOFtL£(5UA6£-  S£Lf-F*C£PUr£ 


HOLD  d  PUCE  -  SOAPZTOJJE  -  ?0CX£T-P[wni£  GOAGF 


Hove-  ptiaFILG  GOA6£  -  -tool&OX 


move 'SOAPSTOUh  -SELF-  POQ<9l  <  SlM4> 


Seauence  model  _ 


A  £  ~  Q  ~  /  "  6  B  O  P  O  "O 


Aa  B0  G0  -S  B0  p3  A 


AjB^G,  A,  B0  p3  Aa 


B 

p 

B 

P 

Key  Word (4)  Key  Word(S)  Object  From  To 


3  PflESS  4  AOJUGT  'PMFIlS  GUa6£ _ 


Q>  suo£  -.?(io?]L£  GOA  EE  -  <  £'> 


Hold  4  sUb£  -SuPtfAUE"  <Z'>  St  MO  ; 


/O  \mnBW£fL1  A0)0%  -FAC£PLA7£-g£/JctJ'^£B 


a  Bo  Go  M3  Xo  ic 


A6BoG,  M/*Xo  1  6  A  / 


v  WoTd f 61  No.  Obiectfsl  No. f91  Using  CIO. 11) 


z  !  LOOSED  -KNOS.  -  o)  run. /J  -  FlMGCZS  A| 


B  G  M 


Al3OG0A0Bd  P/ 


5  3oo 


© 


^40 


£  60 


A 

T 

G 

A 

B 

p 

A 

B 

p 

A 

~T 

T 

~cT 

T 

B 

p 

A 

B 

p 

A 

"5“ 

IT 

X 

X 

p — 

A 

IT 

T 

A 

"  A 

3 

G 

A 

B 

D 

A 

3 

P 

A 

— a" 

T 

IT 

A 

B 

P 

A 

B 

p 

A 

~ T 

T 

“g 

T 

T 

P 

A 

T 

T 

A 

~K 

T 

~g 

T 

T 

P 

A 

T 

T 

A 

~K 

T 

"g 

T 

T 

P 

A 

T 

T 

A 

0.6£  M/vO'  /facepuat£ 


//30 


INDEX  FOR  'MOST' 
CALCULATION  SHEETS 


Fjr_  -  u/~  Q  4- 
6-  12-80 
F  GpSB£E 


ACTIVITY 


BOFFIN&  DATA 


5EE 


CTIOS^  5. 


OF  MANUAL-  FOO. 


application 


TACK-Ia/£lD  DATA  *?  FREQUENCY  —  s£E  SECTION  5.3-B 


OF  NOANUtAL  Fo(L  APP4.IC.ATfO  M 


TMU 


I  /0  G£T  PAPERS  / PROCESS  /  RETURN 


//IG£T  Plate  from  RACK,  with  CRAtiE 


GET  part  from  oka  p  area  a  carry 


/3  TORM  ASSEMBLY  over  with  c raNE 


l A I  MOVE  ASSEMBLY  TO  WELD  AREA  WITH  CRANE 


LAYOUT  aajp  pun CH  LIME  ON  PAN  £  L 


16  LAYOUT  RING  AMD  PuNcN  UM£  ON  RUJG 


\  17\  LAYOUT  i  poNOH  LinE  oN  PIPE 


-MARK.  I  puucn  L AYauT  ON  BEAP{ 


install  chock  on  Assembly 


adjust  Plate  using 


21  MAKE  OP  SEAM 


1 22 1  Move  lAR. G£  Part  f/Koy\  dhopAPZA  winJ  cjiAmE 


INSTALL  .  GUSSET  on  PIPE. 


INSTALL.  g/UCE  oN  COSSET 


UJSTall  HEADER  ON  Panel 


IUSTaiL  STIFFENER  ON  PANEL 


1 271  MAKE-  UP  STIFFEN  FR  or*.  H£A0eR. 


Scribe  s  Puajch  ua/£  on  i.*RG£  co4mw<)  os 


4380\2.63 


566o  3A0 


62.o  o-37 


8800  5-61 


<P£R  LINE  > 


<PgZ  RING/  U ISO  I  2.49 


<  PGA  MN£^\Z73I  1-64- 


<P£A  PARryVzZlo  i  A  23 


PER  INCH/  |  724  0.04- 


<  per  Foot  > 


TACK- WgLO  A LOM W0M  -SEE  CP -0  3  foR  FREQ. 


INSTALL  PLATE  OM  PANEL  <F(LL£T  JUNCTION} 


J’RI  HAKE  UP  PL  ATC  r?N  PAN  ILL  C  FILLS  T  J  UJjcTION  > 


FOR  Z  TAClCS 


<fj >£/L 


8220 


2.695 


1220 


333 


tf?}UQ 


2720 


48o  o.z$ 


g&ol&l 


0-02* 


4-93 


I-GZ 


0-73 


0.20 


6-0  & 


35  mark  i.Q.  $  \N£Lb  %rz£  <jjo  assembly 


SSSO  3*33 


^  MOST-caiculation 

'  Area  {?  f  *7“  W.  O  \3 


- cUvlty  -&£T  j  gEWJUj  Object  In/On.  Q^ElcB 


Activity 

£11 

_L  £ 

BB3EBBBE 

£> 

Page  /  /  I 


With  Q£hm 


Key  Point  1 _ 

Key  Point  2  ~  _  _ 


NO.  Kev  Word  C 1-1  Object  From  To 


MOVE  -  FOL0S.R.-  OFFlCE.~TooL.BoX 


7  tf6V£  -  FOLbEfc  -  TOOLBOX  -OFFICE 


<qIT  -  TOOLB6X 


Sequence  model 


A54B/6G/  A54B/*P/ 


/42d 


/4  5d 


Key  Word(4)  Key  Word(5)  Object  From  To 


3  |o  P£M4  SMUT  FOLDER, 


4  OPENj  SHOT  S*M . 


5  GP£A/  sP^/T  PLAN 


/  Ba  G/  mK  Xo 


^  U/A/T£  -  (/SJ  DIGITS 


£  !  WRITE  -  IHITIALS 


A,B0G,Wi  ^3Z^o^c^a 


A  3  G  A  B  P 


160 


4  3*6 


4  3zo 


350 


iso 


A 

B 

G 

A 

B 

p 

A 

3 

p 

A 

A 

T 

T 

T 

T 

p 

A 

T 

T 

A 

A 

T 

IT 

T 

T 

p 

A 

T 

T 

A 

A 

T 

"G 

T 

T 

p 

A 

T 

T 

A 

Z>&3  MW /job 


4356 


M  O  ST -ca.  Iculation 


Activity 

F  I  T  ■■•’ll 


Activity 


GET 


Ob i set 


Plate 


Key  Point  1_ 
Key  Point  2 


Obiect  From  To 


.  I  n  /  0 n _ R/QCK 


Date 

0, 

1 

t 

oo 

0 

Sign. 

F  Go53££ 

Page 

/  /  i 

_  With . 

C  RAMIE 

0  FG _ _ 

Sequence  model 


B 

P 

B 

P 

B 

P 

B 

p 

B 

P 

B 

P 

Time 


iCey  Word(4)  Key  Word(5)  Object  From  To 


B  P 


8  P 


1 


B  G 


B  G 


A  B 


l  I  RE/AO  -  C5d)  Waiioi 


Z  R.EAD  ~  (to)  DIGIT* 


<  SPEAK.  > 


3  Md(/c-  PLATE  -  PACK-  STATl&tf 


B«  Po  TZ4.  1 

A0BoPoAd 

A  B  G  A  B  P 

A  B  P  A 

1  a  nrnr - A  li  P  A 

A  B  G  A  B  P 

A  B  G  A  B  P 

A  B  P  A 

A  B  G  A  B  P 

A  B  P  A 

A  B  G  A  B  P 

A  B  P  A 

A  B  G  A  B  P 

A  B  P  A 

P  T  A 

'it  'o  *o 

C)<ou 


(5)  300 


4860 


3 ’40  yi:p  /pr  yj— £ 


5660 


Activity 


-e£T 


Activity 

_£  J_  j£; _ A'  J_  2 


MOST-calculation  _  , 


Sign.  p.  Gosb&-£ 


Page  /  j 

_  Obiect _ PAfST _ T n /  On  Pr.RTS _ DdoP _ with _ HAND _ 


F  /  T 


w.  Q  4- 

PARTT 


Key  Point  1 _ 

Key  Point  2 _ ” 


Kev  Word 


Obiect  From 


I  WOVE  -  PART-  PARTS  D/lOP  -  STA  VON 


Sequence  model 


,ab  *  G  i  p  I  A/v 


B 

G 

B 

G 

B 

P 

B 

P 

B 

P 

B 

P 

B 

P  , 

3 

P 

OFG _ _ 


Time 


Key  Word(4)  Key  Word(5)  Object  From  To 


B  G  M 


M  X  I 


I 


B  G  M  X  I 


Key  Word f 61  No.  Obiectfs')  N'o.  f9~)  Using  (10,11' 


ABGABP  A  B  P  A 


A  B  G  A  B  P 


A  B  P  A 


ABGABP 


0.0/  MIN  /  PART 


MOST -ca  lculation 


w  o  4- 


STATION 


T£Z-*-h&. 


Date  5-/3  - SO 


Sign,  f.  Gos<3£.£. 


Page  /  /  ( 


CPA  NE 


Key  Word 


Obiect  From  To 


Seauence  model 


B  G 


B  G 


B  G 


.  B 

p 

B 

p 

B 

p 

B 

P 

FG _ 


Time 


B  G 


B  G 


B  P 


3  P 


Key  Word(4)  Key  Word(5)  Object  From  To 


B  G 


B  P 


B  G 


B  G 


X  I 


X  I 


Key  Word C6)  No.  Obiectfsl  No. T9)  Usin 


I  R£AD  -  (5 o)  WORDS  C.sp£A«M6 J 


B  G  M 


A3B0G„A0B0PaTz4  A 


A  B  G  A  B  P 


ABGABP  A  B  P  A 


J60 


Z  (wove  -  PANEL  -  sTATta/j  -  (o>/£/\) 


ABGABP  A  3  P 


ABGABP  A  B  P  A 


ABGABP  A  B  P  A 


ABGABP  A  B  P  A 


ABGABP  A  B  P  A 


A  0~f~32  P i  A  « 


££<50 


>5.6/  ^/rOn.sj 


Activity  * 

FIT  M*  I  4 


MOST-calculation  . 

Date  5-/3  -go 


Area  FIT  W.  O  4  — e°SS££ 

- - Page  [  /  | 

^°UVity  -  -HOVF.  Object  ASSEMSCy  jn/QnJ^Q_d^d  With  C/2><A/£. 

Key  Point  1 _ _ 

Key  Point  2  _ ‘  _  '  OFC 


OFG _ 


Fr  I  Time 


A  B  G  A  B  P 

A  B  P  A 

A  B  G  A  B  P 

A  B  P  A 

A  B  G  A  B  P 

A  B  P  A 

A  B  G  A  B  P 

A  B  P  A 

i°3 

7*  IT-  mm/assy 


83°4 


U 


MOST -ca  lculation 


Activity 
F  /  T 


**•  /  5 


O  4- 


Acttvity  0hject  Tn/n 

Key  Point  1  L/Ai£S  MUST_  gg  PuJVJOHEj)  LE 


n/On.  %TAT'.CJj 


Date  //-  50 


Sign.  F  (3as0£€ 


Page  (  /  / 


With  GjU'-KUVZ 


Key  Point  2 


Kev  Word  (11  Object  From  To 


5  IpOSiTMJJ -chalku*j£  •'Ttoi.aox  ~pa/j£L 


polo  t  position  -  a^OcUAjE  -  SELF  -  paajel 


/o 

'  Nt.O-;V'£-::  -  CNALXUjJb  -  SELF  -  toolbox 

// 

{HAm£Z4PUUCI-l-  TOOLBOX  -  Py4A/£L 

/a 

poit> (  PdSlTl OfJ  -PVHCn  -  SEZ.P  -  P/a)£l 

/4 

fVLHojz-HJW-EILfPujja-l  -  SELF  -T MLtioX 

MOVE  -BUFFER.-  TOOLBOX  -  PAH  EL 

Hoi/£-  BUFFER-  PAJJEL-  rooLZaX 

Seouence  model 


Ag4  BC  G<  A24  B*  P6  A 


o  B  o  G  0 


A0  B0  G0  A£4B6  P/  A0 


A  /  Bo  G3  A24B0  po  A 


o  B0  G0  Ag4B6  P1 


67 


% 


247 


'/to  SI 


‘//O  Z8 


(2o)\i460 


B6  p/ 


B  P 


Key  Word(4)  Key  Word(S)  Object  From  To 


0PEA)  4  SHUT  -  PL  AM 


Q>  fflM.fi  MOJO  tKjJ&E  -10' 


8  PG£S5  t  Ti-iHoM  -  chalkVxjE 


o  Bc  Go 


/  B0  G  .?  *o±o  A< 


/60 


70 


9 

H6i£  4  CtUJJ'fL-  cffMJtM  -  C70)(L£Fs 

E 

o  ®  o  ^  o 

ggaagfliBi 

520 

E 

B  G 

as 

I 

OH 

Wo.  ObjectCsl  No.  T9)  Using  (10,11) 


Z  IfrGAO-C&O)  bl&TS  <dW  PLX») 


Si.  -ST££L  tape 


PlAUfc  -  0)  DIGIT  -  SOAPSTONE. 


(3  FAS7KM"  PU/JcH-  6)  7X/>  -(-uhm\£K 


A  /  BoG«  A/i£*P'  P'  (  2)  /  /0O 


Ao  K^N  260 


VoVW  V°  °  o(4j|  5 


A  B  G  A  B  P  A  3  P  A 


750 


A  B  G  A  B  P 


A  B  G  A  B  P 


A  B  G  A  B  P 


A  B  G  A  B  P 


AB  PA 


A  B  P  A 


A  B  P  A 


A  B  P  A 


2.*  8 8  ™p/up£ 


4796 


Activity 


M  O  ST-ca  Iculation 


Area  f  I  T  W.  G  A- 


SCRjSE  Object  8dK& _ In/fln  STATl^AJ 


Date  &-n~eO 


Sign.  r.  Gosz££ 


Page  j  /  j 


tfi  rh  PM  PILE.  GUAGF 


Key  Point  1_ 
Key  Point  2 


HOVE-  PROFILE  ToouSOX-  RWO 


HaiP^Plyttg-pgAjcjL-  PockET  -  Profile  go.'.ce  A  /  Bo 


P012,  $  m<3V£~ pe/jc/i-  self-  Poncer 


h'OLb  $  rtOlj£  -  p/Lo  /=7££  GDA6£  -$£!_£  -paaLSoX 


Sequence  model 


A^4B6  P  / 


A  /  Bo  P  3  Ao 


A  ,  P  ,  A 


AZ4BS  Pf'  A£? 


OFG _ 


Time 


A  o  ®  c 


MME-UAHt ItJLf  PMCrl-TooLllfri - BjjjQ  ? 


1 6  Hold  j  PosmoxJ  -PuhcH  -selF  -  rujG 


l %  Horn  4 /IfAiOVe -  PAM»£.i<-$  puM-i  -  S£t.f  -tdol-scs: 


A0BC  GC  A!  BC  (Pc  A.) 


Ac  B*  Ga  **«*«  P/  AZ4 


B 

p 

B 

P 

(,<5)  770 


550 


j  Key  Word(4)  Key  Word(5)  Object  From  To 


3  PRSSStftpsT-PPOFlll  GCUG^ 


5  !  yolci SD£>£  f  GWO£-  ProFiIE goaG6  tpe^c/L 


£  |MAA)£av£;i  -r.!a)<S 


Ao  Bo  Go  *3 


A  /  B0  6,  MWX0I, 


I 


B  G  M  X 


Key  Word f 6)  Mo.  Objectfsj  No.  f9)  Using  flO.llj 


£  jtooSEA)  -  -  (0  *  TURhj  -  FIAJGEKS 


II  FASTO)  ~  PUJJCti  ~(i)  T-*P  «  /-U>,  *»  t"/?. 


//£ 


£ 


z 

40) 

0^ 

zoo 

A 

B 

c; 

A 

B 

p 

A 

B 

p 

A 

A 

T 

"g" 

T 

T 

p 

A 

T 

T 

A 

A 

T 

IF 

T 

T 

p 

A 

T 

T 

A 

A 

T 

H 

T 

T 

p 

A 

T 

T 

A 

Z-49  miu /rwG 


AlSO 


MOST-calculation 


Ob j  ect 


UJJE 


Jn/On - f?  'FJL- 


Activity  . 

fil  _ju_L  7_ 


Date  6-/0“  S*0 


Sign,  /r 


Page  /  /  | 

W i  fh  U£'J£L- 


Key  Point  1  TO&LS  ^  LgVgL  ,  NAMw E R. ,  PUJJChi 
Kiev  Point  2 


Kev  Word  fll  Obiect  From  To 


MOVE  -  TOOLS  -  T^OLW  <ZTATlO*J 


8  hold  <?  mv£  -  f>£»aL-  self  ~pac i<cet 


9  PftlT/d/J  iuoub  -  POUCH- STATIC  -  Plp£ 


/ 1  -  r<aoi-S  _  f,TJTic/JJ  -  tvol-ZOX 


IZ.  AW£~  %0FP£(L-  TOol&M  -plPt 


h  mo^e-puFFan-  pipe  -  tools/)* 


Seauence  model 


A*4B6  GJ  p/  A0 


A  f  8  0  P  /  A 


Time 


A  o  B  q 


A  /  B«  G  ,  A  0So{P6  A,j  (to)  I  780 


A 


A  /  ^  ?  A24  P  |  A  0 


J4“  f.  P »  A  A 


A,BxG,  A»jB  /  P.  A 


B  P 


B  P 


Key  Word(4)  Key  Word(5)  Object  From  To 


6  j  HOLD  {?ft£SS  UDW  -l&J£L 


7  \HaH>4  SL/b£  4-  GW  06  -  PE/XJL  C*ujjc  A  o  B  o  Go 


Kev  Word ( 61  Mo.  Obiectfs)  No. f9)  Using 


z.  ifA£ASU/l£-  PIPE  -  L£V£L 


M EASU*£  -L£0£L-  ST££L  TAPE 


4  PIMK-  (i)  Dior  -  PEtJClL 


5  \plEA$U/l£'-PlP£  ^  L&J£  L 


1 0  I  FJ^rpjJ-  pojjcti  -  o)  v*p  -IMJV4EK 


Using  CIO. U) 


A  r Ba G  i  A<*Bo \p i  3o?7  ^  (  z) 


<*) 

JZO 

c*) 

iz° 

()*)  I  J4-0 


A  B  G  A  B  P 


A  B  G  A  B  P 


A  B  P  A 


B  P 


A 

B 

G 

A 

B 

p 

A 

B 

P 

A 

A 

T 

“ 

T 

T 

p 

A 

T 

T 

A 

Z73\ 


\t&4  VU*J/ LUJ£ 


Activity 

F  I  T  M.  /  e 


MOST-calculation  . 

I  Date  g-..-  £0 


SiSn-  F.  Gos/3£.£ 


Page  /  /  y 


Activity  ^ _  nhiftrt  L-AygoT  Tn/nn  Sg/AF} _ w-i  i-h  PKGhHJ  GLU6£" 

Key  Point  1  LAVOC/T  HAS  £&E,V  WZASUREO  PfOOR  Td  THIS  oPuAArMU _ 

Key  Point  2  ~  '  OF G 


Object  _ In/  On _ & 


Sequence  model 


4  PlAC£  tiWLd-PEAjg. L-  PACKET  -P(UFll£  &JML  A  /  B  a  G  I  A  /  B  a  P3  A 


Q>  Hold  f[  HQVE-Pe^OL-  5£LP  -Pogk£T  ao  b<3‘  G<?  Ar  B<?  Pj  Ad> 


M6V£  3  -HAnMEJLiPuHdrl  ~TO°LgoA  B':-£V1  A*+B  £  G  3  A^B^  kQ 


$  MOLD  $  PosinM  -PUHCtf-  S£Lf  -  BC'AFl  A  q  Bc  G0  A  q  Ay^ 


OFG _ _ 


Fr  I  Time 


570 


(5)|  360 


1 0  hold  4  m  ojg  -  HA/OM  Efl  1  Pojjch  -s£Lf-  jae)L^ IX 


Key  Word(4)  Key  Word(5)  Objec 


OP£H  $  SHOT  -  P  LA  AJ 


5  Hold  4  suot  -pejucil. 


Kev  Word[6)  Mo.  Objectfsl  No. f9l  Usin 


Z  !  '  (2-0)  Oi6tTS 


3  tAiAWlt  '0)  PoiajT  -PjIOFILEGUA^E 


fASTZti-pUbSCH  -  (0  TAP-HA»m£A 


A  B 

O  i 


550 


B 

G 

B 

G 

B 

P 

3 

P 

D 

n 

L> 

r 

B 

P 

A  o  ^  O  G  ©  M  ^  1^  Aq 


A  B  G  M  X  I 


B  G  M  X  I 


B  G  M  X  I 


AaBaGCAoBo?aTto  Aa 5opjA<? 


WaAdBofaA.Wo&  % 


-x 

X 

X 

X 

T — 

— r 

X 

X 

— 

A 

B 

G 

A 

B 

p 

A 

3 

P 

A 

A 

B 

G 

A 

B 

p 

A 

“b 

"P“ 

A 

~ 

T 

TT 

T 

T 

p 

A 

T 

T 

A 

~ 

T 

"g 

T 

T 

p 

A 

T 

T 

A 

l  CO 


540 


(5)  I00 


/»  33  /vj(Jj  /pAB.T 


ZZIO 


MOST-ca  Iculation 


■  n  4- 


Ji'jLlL  __M*  J_  2_ 


Date 


Activity 


~/AJ  S7~/4  Oh  j  prt 


-  <? 


Sign.  ^  (}a$G££ 


Page  /  /  f 


Tn/Hn  >IS?g/^gLy  With  Pi-IE&S 


Key  Point  1 
Key  Point  2 


c/sep  poK-  other,  sy>ALL,  p4/ir< 


Obi ect  From  To 


M<Jl/£  -  CHOCK  -  PARTS  DA0F-  Kb  GRIN t> 


~  hold  % 

<3  MOi/£  -  C«0C{<.  -  PzOGRWb  ~5TATiQtf  4  HOLD 


5  f  Mffi/£  - P4€*$  4 ClWCR  -$£L?~ASS Cy 


7  WJ^)  rf  MJE  -  PU6/L 5  -  S£i.£  ~  j>dc££ r 


Sequence  model 


A  Z4BC  G  I  A  42.B  O  P 


A  O  B0  Gq  A^BQ  P0  A0 


B0  ^0  A  l  B6  P/  A0 


A  0  B  O  ^  O  A  /  Btf  Pf  Ao 


B  G 


\> 

CO 

p, 

B 

P 

,  B 

P 

B 

P 

B  P 

B 

P 

Key  Word (4)  Key  WordCS)  Object  From  To 


z  PUSH  -  fttST  l  QAJ  <,**>  f>e.D<SRtHi?y 


G  /lCO><f  SU#£  4 ^OJ^r- PU€*$+CH0CK 


A  c  Bc  G0  MJ  XC  r£  Atf 


r  Word(6)  No.  Obiectfs)  No. f9)  Using  (10,11) 


4  !  6mp  -  chock  -pu£&s 


Q  Im£/<S<//L£'  CHOCK  -P/Lapli-Z  GOACC 


AiB<5G;A<B3  p»  aobop<3-ac 


Frl 

Time 

■ 

7 40 

Z46 

| 

So 

■ 

z# 

9 

FtfsTEAJ  -  CHOCK,-  (?)  TAPS  -  HAt*yi£(l 

Aj B^Gj  A  jB0Po  rj  A^P.A^ 

ICO 

A 

B 

G 

A 

B 

p 

A 

B 

p 

A 

A 

T 

~G 

A 

T 

p 

A 

T 

T 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

/./4  Xp4Ar 


/  900 


MOST-ca  Iculation 


*ctlvity  ^djIT^F 

Key  Point  1 _ 

Key  Point  2 


Ob  j  ec 


♦  PLATE. 


Tn/rin  Station 


Activity  ,,  _  . 

_£  J_  ±  £_ 


Date  &-1/-SO 


Sign.  /=•.  <3o?15&£ 


Page 

wi  i-h  HAFiplER. 


Obiect  From  To 


4  M6J£-  QUFFER.-T0OLZ6X-  SEAM 


<0  MOl/C  -fi  C/FFe^HAJ^X  -TAOLQdX 


Sequence  model 


OFG _ _ 


Time 


560 


3% 


a  B  (j 


B  G 


Key  Word(4)  Key  Word(S)  Object  From  To 


mawewem  4°J^r  pute 


A  B  G  M 


B  P 


X  a 


B  G 


Key  Word f 61  No.  Obiectfsl  N'o.  f9j  Using  flO ,  11) 


g_  *  FAST&J-  pl4T£-  0°)  strikes -HAMMER 


3  tAEA SOzt -pijT£-  rtloFlLL  QUA 6£ 


A  B  G  A  B  P 


A  B  P  A 


l  'bu 


(A)  £40 


A 

B 

G 

A 

B 

p 

A 

3 

p 

A 

A 

T 

~ 

T 

T 

p 

A 

T 

T 

A 

A 

T 

T 

T 

T 

p 

A 

Y 

T 

A 

A 

T 

~ 

T 

T 

p 

A 

T 

T 

A 

A 

T 

~ 

T 

T 

p 

A 

T 

T 

A 

fr\Ui  /pLATE 


4oi  o 


MOST-calculation 


Activity  w 
F  l  T  Z  ] 


Key  Point  1 


_ In  /On _ PLATE _ 

F££F  OF 


Date  <g-  //- 36 


Sign,  /r  (ras2£.£. 


Page  /  /  / 


With 


Obiect  From  To 


place-  se^iM 


5  place '<wed.ce-  panel 


3  w6.D££-  Z£AM-  PAJOEL- 


}0  MOVE'  DOS  -  PAJ<i£L 


Sequence  model 


*  10  ~  ”  j  "JC 


A  /  B0  G  /  A  J  B  <5  P  J  A6 


A  /  B  O  G  /  A  /  B<7  P/  A 


A,  Bd  G,  A,  Ba  P,  A 


Time 


Via  36 


.%)  6 


U  4 


l/tO  I  4 


B 

G 

B 

G 

Key  Word(4)  Key  Word(5) 

Ob j  ect  From  To 

S6/  b£  -  GtM  G£-  41  G/ldSS 

S64.M 

postf  -  sptt<w 

^ orf  3c/F^£R> 

A  Ob6  G.'  Ml  X  *  r*  A 


I 


I  A 


I 


No.  Qbiectfsl  No. T91  Using  CIO. 11) 


/  !  f  NSP£CX  -  (Z)  POt»r$  -  £y£ 


FASTEaJ  -  plate- Ci) 


6  1  FASTEN;  -  frv/£D<S£  -  (?)  EHUttfS  A/B®C»A'B« p*  Fc  AfB*pr  Ad 


7  £odS£AJ  -uv£D6d  -ft)  rrmtES  "UAmCK 


8  loosed  -bo<9  ~  (s)  $T/Lik£s  -HAMMEK 


ABGABP 


B  P 


A  B  P  A 


2  £26 


//d 


13 


A 

B 

G  A 

B 

p 

A 

B 

P 

A 

A 

T 

G  A 

T 

p 

A 

B 

P" 

A 

•  5/  MiaJ  /ftaar 


0,642.  MuJ/ujcf-} 


aa 


MOST-calculation 


Area  F  I  T  W .  O  4- 


'fJST  A  t—  OhjArr  GO^  K  /  Tn/fln  P/P£ 


Activity  .  0 

F  /  T  M-  2.3 


Date  <£-  //-  5-<3 


Sign.  ye-.  <5cj53££ 


Page  /  /  / 


L.E.VEL- 


Key  Point  1_ 
Key  Point  2 


Obiect  From  To 


Sequence  model 


pLAc£tHOJ>-  GoSS£T~  ~  P£D  <?/?./»  0  A2*B<£  G'  A+2.Bo  p-?  A^ 


FG _ 


Time 


7£<3 


Haco  9  , 

3  POSITION  -GcJSSGT  -  %£Lf  -  pip£ 


L  Q  ^  O 

Go 

X  B 

G 

,  B 

G 

B 

G 

k  B 

G 

B 

G  , 

B 

G  , 

B 

G  , 

B  P 


B  P 


Key  Word(4)  Key  Word(5) 

Ob j  ect  From  To 

POSH  -  ftOTTOJJ 

<<w  P£BG/U/Jb  /> 

B  G 


A  B  G  M 


r  Word f 61  No.  Obiectfsl  No.  f9~)  Using  CIO. lit 


4  !  MEASVflE  -  GOSSGT  -  L£u£L  A  i B oG  i'VB<X  'B<>  pi  a<j  W  £  /S2.C 


FAST£/J  -GOSSgr-  O)  TAJ’S  'HAyWZR.  lX(  *  £  320 


A  B  G  A  B  P 


o  u 


A  B  P  A 


A 

B 

G 

A 

B 

p 

A 

3 

p 

A 

A 

T 

"g" 

T 

T 

P 

A 

T 

T 

A 

A 

T 

IT 

T 

T 

p 

A 

T 

T 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

/.8!  /  gu$S£T 


MOST-caiculation 


Area  f~  /  T  W.  Q  A-  _ 


•  ^  £AA S TA  LJL  Object  Bft~AGl£  Tn  /fln  Gtt.SS'GiiT 

Key  Point  1  S/MCE.  IF  MAr>£  Ffl-OM  PlP£~ _ 

Key  Point  2  _ ' 


tJJ^TALL 


NO.  Key  Word  dl  Obiect  From  To 


MOV£  4  UOLb-  Pir£-P4/lT$  bnaP  -  GVsSGT 


J  PtAC£  4  p£DclL "  POCKST -  PIPS 


A^oto  i 

5  M0i/£.  -pEAlC/Z.  -  S£i-F- Pq<Jc£T 


Activity 

jE  -L  £  _M*  A  A 


Date  &-U-&G 


Sign,  /r  C?<js3££ 


Page  / 


With  HAMMER 


Sequence  model 


A*4B  6  G  |  A24B0  Pf  A<J 


A  I  B0  G  i  A  /  B< 


B  c  G  q. 


P/  A  0 


6  &/s5£f-  smaJ 


/ C?  I tfoid f  placs  .  p/p£-  Mtv-  &o$s£T 


A  O  B0  G0  A*4B0  P  ;  A<J 


O  B  <?  G  0 


B  G  A  B  P 


B  G 


B  G 


A  B 


OFG _ 


Time 


Z8Q 


GO 


Zo 


ZSO 


Z70 


3 

p 

B 

p 

CO 

p 

Key  Word(4)  Key  Word(5)  Object  From  To 


OLD  t 

SUOCt  GOiot  "PGfJCU. 


7  |  fW$/-)  -  ZUTTttJ  <a»  > 


8  &L10£-  GUAHDKL0CIC 


3  mo  4  mss  t.Gwoc  - pip£  -  (at  saw) 


1 1  HouO  4  P/l&SS  {  A6/6Sf  PIPS.  -  <AT  Gt/sset)  ko  Bo 


No.  Obiectfsj  No. f91  Usin 


Z  !  iaJSPQcT -  (4)  pai/JTS  -£>"£ 


tfCi sotz£  -  pips-  5T££L  Taps 


/ 3  FMT£K)  -  PIPS- Oj\ST/l/k£S  -  Na**EA. 


/4  tf£ASu,i£  P/P£  -  i.£l/£, 


8  560 


Z  £0 


160 


1040 


34 


Pq  7^  A^B^  fa 


AjfaGi  A/BoPr//t3z  A  ;ByP/  A& 


*t  a)  I  (BO 


A 

B 

G 

A 

B 

P 

A  3 

P 

A 

A 

T 

~ 

T 

T 

p 

A  B 

“ 

A 

A 

T 

~G 

~ 

~ 

T 

P 

A  B 

T 

A 

A 

T 

~G 

T 

p 

A  B 

T 

A 

A 

T 

~G 

T 

T 

P 

A  B 

T 

A 

9.47  /  P>p£  (foV£  oxjlv^ 


4110 


M  O  ST-ca  lculation 


Area  P~  I  T* 


w  n  ZL 


-C^,ly  -  Object  / '±€AoeR  T 

Key  Point  1  Fa££o£AJC^  OF  TVZ.'^n  I <,  £ 


In/ On  PALiS.L~ 


Activity  „  _ 

fir  v5 


Date  [l  -SO 


Sign.  f.  C,os8££ 


Page  /  /  ; 


With 


Key  Point  2 


Key  Word 


Obi ect  From 


Sequence  model 


M6\/£~H£AD£l-  PARIS  D/wP  -P&GdlNb  kZ^<.  G  >  A  4*Bo  p 


3  PLACE-  N£A0£/L-  PebGUUb  -  PAKJEL 


7  M6V£  4  HJLb  >.  P  e/JQL-  POCiC£f  H6A0  &l 


9  "  lJ£4b£iL-  VAUG.L-  3A^J 


J I  PLAC.E  -  HGADOL  -  jaw/  -  MJJ£L 


1  1  B  c 

» G< 

■  t  B6 

1  G  /  ■ 

„  B 

G 

.  B 

G 

B 

G 

B 

G 

AZ4B<Z  P  3  Ao 


Key  Word(4)  Key  Word(5)  Object  From  To 


PtfS/J  -SoTTJfJ  <-?/>  PCD&tttjJb  > 


4  Ptess  4  A 0JU$T  -HM Q£Z 


hold  4  „ 

%  S'-'Ofc  #  G>OlQ£  ~P£AJClL 


^0^0  ^ O  ^3^0  ^  ^  o 


A  0B  Q  C,0  My  x0  l3  A  q 


IQ  PUSH'  ZUTTOJU 


<*v  saw) 


Mo.  Obiectfsl  No.  f9~)  Using  (10,11) 


5  [M ZASUPjE'  HZAQOL-  pfLOFlU  GoAq£ 


<o  FASTEN  -  HEAQEJL-  C3)sTft/££S 


B  G  M 


W»Wl*rt  A,V,  A0 


OFG _ 


Time 


330 


7 


y&  58 


z 

GO 

1 Jfc 

105 

l/6 

10 

n 

10 

550 


4  I  440 


A  B  G  A  B  P 


A  B  P  A 


A 

3 

G 

A 

B 

p 

A 

B 

p 

A'  . 

A 

B 

c; 

A 

B 

p 

A 

B 

p 

A 

A 

B 

G 

A 

B 

p 

A 

B 

p 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

A 

T 

"G 

T 

T 

p 

A 

T 

T 

A 

/,  4Z  *iuj  /seAbER- 


Z695 


MO  ST -ca  Iculation 


Activity 


IN  5 TALL 


r>  A. 


Object  ZTlff£Aj£K.  In/0n  tAMRL 


Activity  „  , 

£.J.  ±  -J'-£  6. 


Date  fc-  ll-SO 


Sign.  6qss££ 


Page  /  /  i 


With  HAMMER _ 


Key  Point  1_ 
Key  Point  2 


Obiect  From  To 


Seauence  model 


I  M<WE  -  S TiTfgMUK- PARIS  DJUf_  -  tyfFTAM 


3  PLACE-  STIFFEN  '  RUFFTASLB  -  PA  A IEL 


B  G 


B 

G 

B 

G 

OFG _ 


Fr  Time 


Key  Word(4)  Key  Word(5)  Object  From  To 


z.  po%h  -  RdTroti  <•“  wFprJsiey 


A  |  Ho4>  a  pa£$s  4  a -  stitfeaJzz, 


Key  Word ( 6)  No.  Obiectfs)  Mo.  (91  Using  CIO, 11) 


ABGABP  A  BP  A 


GABP  A  B  P  A 


ABGABP 


A 

B 

G 

A 

B 

p 

A 

B 

p 

A 

A 

T 

~ 

T 

T 

p 

A 

T 

T 

A 

A 

T 

G 

T 

T 

p 

A 

T 

T 

A 

A 

i 

T 

"g 

T 

T 

p 

A 

T 

T 

A 

0. 73  miim  /% Tin 


!2t  6 


MOST-ca  Iculation 


O  4 


-  oT  Ohjact-S TjFfLNEP^  Jn/Qn  BdM£J= 


Activity 

_F  JL_  T  7. 


Date  &-U-£G 


Sign.  /r.  QoSG££ 


Page  /  /  / 


With  HAMMER 


Key  Point  1_ 
Kev  Point  2 


Kev  Word 

m 

Obiect  From  To 

Hdl/E-  SE4-F 

PAFFL  - 

Fi-Ace  -  SADOL£ 

-FLoojL-  paMEL 

PlJ C£  -WEQ6E 

-  FLOoft **  PajJEL 

Sequence  model 


A3B6GoAoB0Pc>  ao 


A/oB  «  G  I 


Pj 


P  3  A 


Time 


Yix>  18 


z 


9  \TH&oW~  uJ£D6£  ~  PAJJ£L~ F Loo/?- 


(0  -PJJ]££-  -FL^K  5 >l*AO 


A  /  B  o  G  t  A  /0  B  Q  P  0 


B  G 


B  P 


3  P  A 


Key  Word(4)  Key  Word(S)  Objec 


B  G 


B  G  M 


B  P 


B  G 


Key  Word(6)  No.  Obiect(s)  No. (9)  Using  (10,11) 


3  FASf£fJ  -  $TtFF£jj££-  A '  a  *A»^PaFC  A/8<3PAq 


FastzjJ'  -W(z0  _£2)  nxi/^S  A/BaGi  A/Bop®  ^  A)Bopi  Ao 


7  LddSBJ-  <A/£66£  -  (Z)  -#«•.*£/*.  I.  /  ^U/  I  F4  ■  o  <t  o  d 


8  Loosejj  -  sadqlZ*  C$\  smtzs  -hamj«4A  A°BoG°A^B^  ^  F/a 


A  B  C  A  3  P  A  B  P  A 


ABGABP  A  B  P  A 


ABGABP  A  B  P  A 


/rocrf 


333 


MO  ST -calculation 


Area  f '  1  T  W .0  4- 


Activity  ^ 

F  /  T  M*  8 


Date  e-t7.-SQ 


Sign*  fl  GosqeE 


Page  / 


-c0v,ty  •  SevtJg£  Object  _ Ji 

Key  Point  1  Qtf  ^TAJJQAILb  1 4-'+ 

Key  Point  2 


NO.  Key  Word  flj  Obiect  From  To 


I  Mooe  -  pmrf- 1 laguaOQ -  -  03AMIJ/C, 


A  HOLK)  1  Pu\CJi  -  P£}JCIL~  PooliJST  ~ 


y  bfoi-/)#  s'*'t  _  pe^ai  -SELF  ~  Pocket 


8  |/Joiby  ~  PtutPuC  Qoa&£-  S£Lf  -ra4L£4/< 


_ twoh  GCH/*W6  with. 

/4'*  caamujG 


9  PutJctf-TooLjtf-  chajaIpG  1  0  * 


Sequence  model 


AZ4B  £  G  /  A*4B£  Pj  A 


Aj  B(f  G;  A  ,  B'^j 


dBCGffA,B^P,  A^ 


<?  B<3  G*  A-^B  ^  P;  k  q 


,  Ba  G  , 


OFG _ 


Fr  I  Time 


G$-& 


Go 


Zo 


3)6 


Z80 


[ q  tfaib  4  pounds  -  p\j/j  o/«/  -  $£lF  -  0 


iZ  $  piOOt  i  pwuj  'SQ-f-PAJj^L 


1 3  tfdt/£  itiOLft  -  f]juftAbL.$  pi/jucii  -p/tP6L~$<zLF 


/  4  I  IM^bi  -l'UjnM€(l<3P#PCM~$eLF~TooLtf)( 


Key  Word(4)  Key  Word(5)  Object  From  To 


3  Pkgssi  adjust  '  Pkapiut  <?0a6£ 


5  t-loi-Qfi  <>Ub£t  GU'bt  -  ?MP‘-£  GUsfi£+p£tjCii 


AoBo  Go  a3  b$(p*  AiiN  6  14380 


AoBs  GoA/  p ;  A 


A  /  B6  Gi 


Ao  B<5  Gd  A^+B  €  p  /  A *4- 


SO 


!Za 


SS6 


3  B  d  G3  maj  x<3  lo  aO 


B  G  M  X 


B  G  M  X  I 


//<$ 


/  5  /JS0 


6  96o 


I  Key  Wordf6~)  No.  Obiectfsl  No.  f91  Using  (10,11) 


t  *  Loo<,£)J  -l<»OX>-(,)  Ti,fi.x/  „  PtMCEP-i 


AoBoGoA  t  Bo  P,  F,  ka&a  P0  \a 


1/  Ftsr&J-poMCU  -(()  Tap  -hjUam£JL 


GO 


izoo 


A  B  G  A  B  P 


A 

B 

C, 

A 

B 

p 

A 

B 

p 

A 

A 

T 

~G 

T 

~ 

T 

p 

A 

T 

7 

A 

A 

T 

~G 

T 

p 

A 

T 

T 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

<O.£>0  A/i  /  .v  /  c  OAP\  U\J  G 


10,110 


-tU>CK 


MO  ST-ca  lculation 


.  o_  4. _ 


_  Object  —JZdJJJLlz _ In  /On _ 


Vcti,vi7  m.  2  9 


x-  7a 


Sign.  f.  GosseG 


Page  / 


With  ca<3  <*/■&*■£. 


Key  Point  1  P^CL.  Mt/sr  g£  frUS6b  7&  /MSZtLl  xuj£  aft-  cv±m_ijj£ 
Key  Point  2 


Key  Word  Cl)  Obiect  From  To 


f  j-^D 

Place  -  c/Lc^i/A.  ~  tool ^ .  %tavoa) 


M0\/£  ~  M)  8L0Cl<$  -  Tdot-tfetf  —  ST-aTMJJ 


A*  r>  I 

3  -CjuM/Qaji  -  statiJ'S  -  7*/wf 


/  Hoio  g 

(o  ''Gjuwqa^  -  PajJec  -ttatioaj 


Sequence  model 


Az.*B^  g;  At*BC  PT  A<9 


A*-f  ^3  Az4  Btf  P /■  A^J 


II 


CBo  Gc  A6  PJ 


A<3®(3^0A/°B^P/  a  to 


B  G 


B  P 


OFG _ 


Time 


640 


040 


3  4So 


Z70 


B  G 


Key  Word(4)  Key  Word(S)  Object  From  To 


Mol.  04 

QPE/IaTS  ~  <  as  lQSEJL') 


4  -  8L6CIC  -  STATION  -  u*JO&\_  Pajj£L.  |  A  1  B°  G/  M  J  X<3  I(J 


X  I 


n 

✓j 

O 

7&V 

Word f 6)  No.  Obiectfs)  No.  C9)  Usin 


10.11) 


A  B  G  A  B  P 


A  B  P  A 


A  BiG  A  B  P 


A  B  P  A 


A  B  G  A  B  P 


3  P 


A  B  P  A 


A  B  G  A  B  P 


A  S  G  A  B  P 


A  B  P  A 


A  B  P  A 


/*  43  m)jo  /  &WG,  an*  c ojjaiJig 


zzzc 


MOST-calculation 


Activity 
F~  /  T 


M.  3  O 


0  4 


Date  5- 2.1- 8<-> 


Sign,  f,  Gasee.6 


Page  /  /  / 


Activity 


TA-Ck-UELD 


Ob j ect 


PAflT 


in/ On  with  ws/r-s OA/ 


Key  Point  1  S££  P/T-IaZ-P 4  /M<s£  0  3  FjZ£JM£fiJG Y  APPUCatjo>J^ 

Key  Point  2  '  OFG 


Key  Word  fl")  Obi  ect  From  To 


l  t  Hold  •  HMD-  PAJJtL  - 


z  PLACe  %  1-iPLD  -  MlGCT  -  PAJJCL  ~  PA/lT 


4  Hold  $  4 mod  -  S£tf  -  PAxlpL 


Sequence  model 


A  /  B6G/  AgB0P^  A0 


B 


A  B 


B  G 


B  G  A  B 


B  G 


Key  Word(4)  Key  Word(5) 

Ob j  ect  From  To 

pusP  4  GUlOE-M'&'f 

<ucK 

II 


A  B 


W  B0 

"3) 

1  /  B<? 

p, 

L  B 

P 

k  B 

P 

B  G  M 


3  P 


B 


B  P 


M  X  I 


Fr  Time 


So 


iQo 


ZO 


Z  I  ZSo 


Wordf6l  Mo.  Obiectfsl  No. f91  Usin 


X  I 


B  G  M  X  I 


A  B  G  A  B  P 

AB  P  A 

A  B  P 


A  B  G  A  B  P 


A  B  P  A 


A  B  P  A 


A 

B 

G 

A 

B 

P 

A 

B 

p 

A 

A 

B 

G 

A 

B 

P 

A 

B 

p 

A 

A 

B 

G 

A 

B 

P 

A 

T 

T 

A 

A 

T 

IT 

T 

T 

P 

A 

T 

T 

A 

O-  2?  2,'J.CKS 


480 


MO  ST-ca  Iculation 


Activity  w  . 

F  ?  T  M*3  / 


Area  £1  T_  _  w-  o.  A 


Date  <£-  gO 


Sign- 


Page  / 


Obi ect  From  To 


Sequence  model 


a  .R.  n  A..R  p. 


a 

r? 

u/  ■ 

.  B  G 

k  B 

G 

,  B 

G 

B  G 


LK*Bo 

P/ 

„  B 

P  - 

L  B 

P 

L  B 

P  - 

„  B 

P  i 

„  B 

P  i 

3 

P  , 

Time 


£  uzo 


Key  Word (4)  Key  Word(5)  Object  From  To 


Z.  5L.W&  f  aqiUsT  -  Plat 


A  B  G  M 


A  B  G 


B  P 


Z  2 £0 


Key  Word f 61  No.  Obiectfsl  No. f91  Using  CIO, 111 


3  !  i^^cr  ~  Ci) 


4  -Purt'  (j]  5T/LI}££&  - 


6  ^1£aSo/16-  PUT£-  LfV£L 


A/B^Gf  AjB^P,  ia  &  A^B<?P/A(J 


4 

3& 

Z 

Sco 

z 

4  0o 

A  B  G  A  B  P 


I  MOV£<  ,'vdLD  -?LaT£  -  STatioJJ  -  PaAJ£L 


A  B  G  A  B 

P  A  B  P 

A 

A  B  G  A  B 

P  A  B  P 

A 

A  B  G  A  B 

A 

A  B  G  A  B 

P  A  B  P 

A 

A.Tlt  K6 

T  P  T 

1  " J6‘  O 

A* 

3'J/  f^)JJ  /  PlaT£ 


6SZO 


MO  ST-ca  iculation 


Activity  w 

III  __M- A  2=i 


G  A 


Activity 


* .UP 


Ob  j  ect 


Key  Point  1  pAA^ogVcy  Owe  eg 
Key  Point  2  _ 


_ X  n  /  On  P^EL 

[O'  OF  UjOAlC _ 


Kev  Word 


Object  From  To 


3  I  PLATE 


4  pUCG  -w/e<XT£-  fujj£L-  OtffS- 


8  M\)er  566t  ^CoCi  -PLATE-  P^iL 


3  PLA6E  -  zocrfCUT  -  -  7M;  r& 


Date 


Z- 


Sign.  f.  OoS!i£E 


Page  / 

w  i  t-v, 


Sequence  model 


)  E<b  G  l  A  l  %  ps 


B 

G 

B  G  . 

B 

G 

B 

G 

Key  Word(4)  Key  Word(5)  Object  From  To 


B 

p 

B 

p  , 

B 

p 

OFG _ 


Time 


A  /  Bo  G,  A  ,  Ba  Ps  A  d  IZC) 


A/  *6  GJ  Af  h  P  t  k0 


/  B 0  G  _j  A  j  P  j  A^ 


I  Key  Word C6)  No.  ObjectCs)  No.  f9)  Usin 


/  !  1JJS?(=CT  -  W  PonJT^  ,<zy£ 


2  FA<;T£// -  PLATE  -  STUktS  UAJAME(L 


£  FaST£ai  -  'j\jC§C£  '  ( ?\  rf/u.^es  (Jammer. 


&  EoosqD-  C ?J  S7/Uk£S  \4APIAEE 


7  Loose*)'  boG  -(S)  S7WKES  UAaaja£r 


lo  PaSTIM-  toLT-fy  -MV  srna(CeS.~\AJJL£AJCrt 


H  LOOSED-  BoCf-Cz) -AOja  ,jjfL.EACl~) 


M  Loose*)-  ci-)P-cio}  zrruK^G  - mj/a/aeu. 


B  G  M  X  I 


X  I 


B  G  M 


AoB^GcA<;V^  T?  AoBo  ^  'V  ('sOo 


■5  (oTfi 


2  2Z.0 


7 


3*0 


ZX.O 


z?o 


A,  B  .G,  A.B.P,  C  A 
/  0  i  /  ^  <7  /*£ 

A* 

kc?o%k Pa?a fjq  a 

,B*P/ 

Ad 

A/  B(5 G/  A  iB6  P|  A 

,B«P« 

Ad 

kWW,F,c A 

|V/ 

A 

0 

A/B<?  G; A  /B<?  Ia  A 

BP 
/  0  / 

Ad 

A  B  G  A  B  P  A 

.  B  P 

A 

2-7I//0' 


4  52.0 


MO  ST-ca  Iculation 


Area  r  /  / 


w .  U 


-°tI^ty  -r+AiLlC _  Object  t±UMJ$££S 

Key  Point  1 _ 

Key  Point  2  "  _ . _ 


Kev  Word  ('ll  Obiect  From  To 


ntnJG.-  PAIMT  -  TOOL46y(  -  PAH£L 


R  \iao\jG.-  PAiA/r  -  pasJEl  -taei-SQ'x 


.n/un. 


'■3.5- 


Date  6-//-  SO 


Sign. 


Page  / 


GZ-6 


B  G 


B  G 


B  P 


Key  Word(4)  Key  Word(5)  Object  From  Tp 


OP<yJ$SH(jT  PLAAJ 


Kev  Wordf6l  No.  Obiectfs-)  No.  ("9")  Usin 


z.  I/'U/Ul-  06)  O&.TS  -  ?AUJT8x.U$H 


5  &£ao~  (*^J  b»G its  O-'-' 


(o  (4}  b!£lT$  -  PZJJCIL 


IE 


B  G  M 


B 

G  i 

B 

G 

B 

G 

x  r 


I 


A/B* G.A^P,  Rs^ 


/^O 


(»  334-d 


A  B  G  A  B  P 


A 

B 

G 

A 

B 

P 

> 

B 

p 

A 

A 

T 

~g 

T 

t 

p 

A 

T 

T 

A 

A 

T 

T 

T 

T 

p 

A 

T 

T 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

3-‘33  y'/us&M/jc.V 


5SSD 


MOST-calculation 


Area  W  ]=_  u. _ W.  O  3 


Activity 

W.  £_  k_  _L  JO 


Date  /Z.-  7-  7? 


Sign,  /vj  u/C 


Page 


Obiect  From  To 


Seauence  model 


A  B  G  A  B  P 

o  3  96?  © 


Time 


70 


B 

G 

B 

G 

B 

G 

B  P 


iCey  Word(4)  Key  Word(5)  Object  From  T9 


B  P 


B  P 


B  G  M  X  I 


M  X 


B  G  M 


No.  Obiectfs)  No. f91  Using  (10,11) 


A  B 

G 

A 

B 

P 

A 

B 

p 

A 

| 

X 

X 

P 

A 

B 

p 

A 

A  B 

G 

T 

B 

p 

A 

B 

p 

A 

A  a 

IT 

T 

1 

~p — 

A 

TT 

X 

A 

A  B 

IT 

A 

B 

P 

A 

3 

p 

A 

A  B 

G 

X 

B 

P 

A 

X 

T 

A 

A  B 

~G 

X 

B 

p 

A 

X 

"p 

A 

A  B 

~G 

T 

'b 

p 

A 

T 

T 

A 

A  B 

~G 

X 

B 

P 

A 

T 

T 

A 

0  4-  Z 


70  TMO 


MOST-calculation 


Activity 

\sJ  E  l.  j » •  7  S 


Date  4-7-  So 


Sign,  /yj  \jjr  _ 


Page  l  !  Z 


MAA/UALLV 


Key  Word 


E 


Obiect  From  To 


Sequence  model 


A_  B  G  A  B  P  A 
94>  o  3  96  (p  l  O 


y.  „  ABGABP.A 

4S»Dg  RETAmjmJG-  RWGr  SELF  DECK  0  0  0/0/ 


4s/pg  EMPTY  Sffaoi.  self  DECK  Ao  Bo  Go  A  j  Bo  Pi  Ao 


POS ITIOAJ  £VK(?!F  SR50A.  <So>DEV>8£ 


o  Bo  G0  A,  B0  ?£p 


202.0 


ZO 


Zo 


7o 


B  P  A 
o  o  o 


ASIDE  AJOZZLE 


ASIDE  TIP 


Position  tip 


PLACE  A/OZ.Z.L.E 


A  B  G  A 

o  o  o 


OV  vJ )  f?E 


oa/  6-ua/ 


A  B  G  A  SPA 

0  0  0)01  o 


A  B  G  ,  A  ,  B  P  A 
I  O  1  I  O  Co  O 


Key  Word (4)  Key  Word(5) 

Object 

From  To 

Slide 

pressure 

ADit>.S7»£Vr  oPP 

Poll 

DRWJE  Roll 

COVER 

OFEAJ 

Pull 

Retaw/ajg 

R/M  & 

OFP 

Put  / 


EMPTY  C  CV-irsi 


»  v  _ —  *  >  »  s  <  w f-r* 


Push  pull  spoo l.  o*j  ho 


Key  Word f 6)  Mo.  Obiectfst  N’o.  f91  Usin 


LOQSEAJ  w/vg.  a/ut  Cs)  wrist  tvgms  Mu 


CUT  OPF  EAJOOF  w)/?f  PLIERS 


j  O  J  }  O  I  Kp  O  O  O  © 


LOOSgW  DP 


VJRIST 

C-S)  sTPnvffi  Pliers 


(Z)  3  4o 


9o 


Z.00 


Zoo 


A  B  G  A 

BP  t. 

A 

B  P. 

A 

O  O  O  1 

1  (3  1/6 

l 

©  J 

O 

A  B  G  A 

B  P 

A 

B  P 

A 

A  B  G  A 

B  P 

A 

B  P 

A 

A  B  G  A  B  P 


A  B  P  A 


MO  ST-ca  lculation 


Activity 

W  g _ h.  Dj1' 

1  s 

n  /^PLo^cor?e 


Sign,  /v i  \jjc_ 


Page  2/2. 


j(0  (aji  1?  e 


AS  IDS 


Obiect  From  To 


CrU  KJ  SELF  DEC 


Seouence  model 


r  r.  a  r  p 


B  G 


B 

G 

B 

G 

L  B 

1  O 

P 

/ 

1  B 

p 

1  B 

p 

L  B 

P 

>  B 

P 

k  B 

P  i 

3 

p 

„  B 

P  , 

B 

P  , 

Key  Word(4)  Key  Word(5)  Object  From  T9 


P 


PlLS  H  DRWs  Roll  cover  closes 


SLIDE  PRESSURE  aoJuSTmeajT  oh 


P 


A  B  G  M  X  I  A 

IO  I  1  o  o  o 


B  G  M_  XI  A 

1  o  1  3  o  o  o 


A;  Bo  G,  M,  Ao 


B  G  M 


No.  Obiectfs)  No. f9j  Using  flO.llj 


GABP  A  B  P  A 


Time 


20 


So 


(£>0 


too 


2c?o 


A 

B 

G 

A 

B 

p 

A 

B 

p 

A 

X 

IT 

X 

X 

T - 

— X 

X 

X 

~K - 

A 

B 

G 

A 

B 

P 

A 

3 

p 

A 

A 

B 

G 

A 

B 

P 

A 

3 

p 

A 

~T 

T 

G 

~ 

T 

P 

A 

T 

T 

A 

~T 

T 

~ 

T 

T 

P 

A 

T 

T 

A 

a" 

T 

~G 

~ 

T 

P 

A 

T 

T 

A 

2.9  ©2.  Pfi'R  eac  M  9(p.o  mins.  oP  Process  Time  4mC)~7o. 


MOST-calculation 


Area  W 


rPQ5/r  /o  A/  Obiect 


Key  Point  1  Pos  iTJo/u 

Key  Point  2 


Activity 

W  £  l.  D_M '  JL_  (o_ 


Pate  3-  2.0-  8o 


Sign-  A1 


HA  AJns 


Kev  Word 


Obiect  From 


To  KggP  £ 


Sequence  model 


B  G 


IE 


B 

G  f 

B 

G  / 

B  G  A 

B  G  A 

B 

G  A 

B 

G  A 

B 

G  A 

B 

P 

B 

P 

B 

P 

B 

P 

B 

P 

B 

P 

Key  Word(4)  Key  Word(5)  Object  From  To 


/  MAh )EU\JBR  JDS 


X  I 


I 


IE 


B 

G 

M 

B 

G 

M 

Word f 6)  No.  Obiectfsl  N'o.  f91  Usine  flO.ll) 


Time 


A 

B 

G 

A 

B 

p 

A  B  P  A 

A 

TT 

"5" 

A 

B 

p 

A  B  P  A 

A 

B 

G 

A 

B 

p 

A  B  P  A 

A 

TT 

TT 

A 

TT 

T — 

A  15  F  A 

A 

B 

G 

A 

B 

P 

■ 

A 

T 

IT 

T 

T 

P 

A  B  P  A 

A 

T 

"g 

~ 

T 

P 

A  B  P  A 

A 

T 

IT 

“ 

~A 

~ 

T 

P 

A  B  P  A 

A 

T 

T 

P 

A  B  P  A 

•  084  /»/n.s 


MOST -ca  lculation 


Activity 

W.  M-  L-  £J5  ’  4- 


Date  3-2. |-  P>o 


C 


Page  y  /  ; 


H-PrMbLG  +  LB)D  Tn/n 


Key  Point  1  A  £7H  R  i.£~  —  DISASi£" 


Key  Point  2  PicK 


ism 


Obiect  From  To 


B 

Hoo 

m 

MO\fE 


Wove 


ove 


TOfJ&S 


TOAJ&S 


Hoob 


J&B 


TO 


SELF 


HEA  D 


SELF 


To  6 


>70 


Sequence  model 


B  G  A  B  P 

I  o  i  I  o  I 


A,  B  G  A .  B  P  A 

/  o  /  /  ©  o  o 


B  G  _  A .  B  P  A 
o  o  °  i  o  i  © 


B  P 
I  °  I 


B  G  A  B  P  A 

O  O  ©  I  ©  J  o 


OFG _ 


Time 


4-o 


0,0 


3o 


Z 


4-o 


Zn 


B  P 


Key  Word(4)  Key  Word(5)  Object  From  To 


i;|b£  LodOAJG-  P;v 


Push  g-oide  lockm*  pa 


A  B  G 
o  o  / 


No.  ObiectCsl  No. f9}  Usin 


M  X  I 


B  G 


B  G  M 


R  a  A  B 


GABP  A  B  P  A 


z 

loo 

z. 

10  o 

A 

B 

G 

A 

B 

p 

A 

B 

P 

A 

T 

X 

17 

X 

X 

"p~~ 

—A' 

X 

X 

A 

A 

B 

G 

A 

B 

p 

A 

3 

P 

A 

A 

B 

G 

A 

B 

p 

A 

B 

p 

A 

~ a" 

T 

IF 

T 

T 

p 

A 

T 

T 

A 

— a" 

T 

~G 

T 

T 

p 

A 

¥ 

T 

A 

~ A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

» 2.46» /wifls.  pfp  oc 


MO  ST-ca  Iculation 


Area  Vi/  E~  u  D  w-  O  ^ _ 


Activity 

jj/  _u.  D  4  J_ 


Date  3-  z  j- So 


Sign. 


Key  Word  (1)  Obiect  From  To 


l  fAO\jE  TQhCrZ  oAjsjfPMb  *Avp 


© B© 

G 

© 

B 

G 

B 

G 

B 

G 

B 

G 

vuno 


i  model 


B  P  A 


Fr 

Time 

6*0 

B 

P 

CQ 

P 

Key  Word(4)  Key  Word(5)  Object  From  To 


Kev  Word f 61  Mo.  Obiectfsl  No. f 91  Using  (10,11' 


Loossv  SLACr  (a)  STPlKSS  PICK 


8R0-SP-  CL  SAM  JO 


Leosev  SLAG-  {■*>')  STf?  UTS'S  PICK 


lA/SPecT  (3)  Po/kits  £Ye% 


BRUSH 


A  B^G_A,B  P,L,  A  B  P  I  ,/ 

I  O  3  »  o  I  He  i  o  l  ©  j/2f. 


%  ISO 


A  B  G  A.B  P  L,  A  B  PA 
I  O  I  |  o  |  (e>  I  o  \  o 


)Z.o 


30 


A 

B 

G 

A 

B 

P 

A 

B 

p 

A 

A 

T 

~ 

X 

T 

p 

A 

T 

T 

A 

A 

T 

~ 

X 

T 

p 

A 

T 

T 

A 

A 

T 

T 

X 

T 

p 

A 

T 

T 

A 

A 

T 

~ 

X 

T 

p 

1  A 

T 

T 

A 

Z  46> 


PPP  yje-z. 


MO  ST-ca  Iculation 


•  _2. _ 


Activity 
W  £~  L  D  11 '  4- 


Date  4-  ©  -  So 


Sign,  /n  cVC 


Page  ;  / i 


POS  /T/O 


Move 


Obiect  From  To 


'  yxirp  Pas. inn aj  to  u/gia 


J?oD  W7»  pos/r/QAj  To  srgiKs 


UJ£i.DW&, 


P  Pf?o  CSSS  Y7<+i£. 


Sequence  model 


G  A  B  P, 
o  \  o  3 


B 

P 

B 

P 

OFG _ 


Time 


B 

G 

B 

G 

B 

G 

Key  Word(4)  Key  Word(5)  Object  From  To 


Pusw  Hook 


Wordf6l  No.  Obiectfs')  No.  f91  Usin 


B 

G, 

m  ; 

1  o 

1 

i 

B 

G 

B 

G 

M 

B 

G 

A  B  G  A  8  P 


A  B  G  A  B 


A  B  G  A  B  P 


A  B  P  A 


A  B  P  A 


A  B  P  A 


A  B  G  A  B  P 


A 

B 

G 

A 

B 

p 

A 

B 

p 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

•  O  /Y)/r\s . 


occur  He. 


MO  ST-ca  Iculation 


Activity 

W  E  L.  Q  A '  jS_  / 


Date  3-2.1- So 


Sign.  m\sjC 


Page 


Key  Point  1 
Key  Point  2  &bt  Ro 


Move  Rods 


MOVE  HARO  HAT 


Place  glove 


Place  Ro  d 


IQ  MOVE  Glove 


J3  MOVE  HARD  14  AT 


Co  Place  Hood 


IZ 


Obiect  From  To 


Ro03  TOol.  CR  JO 


4f?£>  HAT  HEAD  Wood 


glove  -To  8  *Ma/d 


Rod  8oX  TOa/GS. 


Stove  HAAjr>  Jo 


VARD  HAT  Hood  Hea  0 


Hood  jdP>  Head 


Head  to 


Sequence  model 


A  B  _  G  A  B  P 
W2>  °  3  to  I 


Al  Bo  G, 


A,  Bo  G,  A,  Bo  P3 


A  B 
I  e 


A  G  , 

/  O  I 


IE 


I  Bo  G 


B  P 
I  ©  I 


I  I  ©  I 


B  P 


OFG _ 


Ft  Time 


%.zs  4j9 


/JO  6?ooo 


Key  Word(4)  Key  Word(5)  Object  From  To 


S  OPEV  i-  SHUT  TOU  &. 


//  Push  g-uide  uxkmjo-  pw 


B  G 

o  | 


B  G 


Key  Wordf6l  No.  Obiectfsj  No. f9~)  Using  (10, 11) 


D  WoRDi 


P 


X  I 
©  3 


M  X 


G  A.B  P  t  A  B  P  A 

OOOOo'jo  0  O  O  O 


A  B  G  A  B  P 


A  B  P  A 


/JO  i  z  oo 


A 

B 

G 

A 

B 

p 

A 

B 

p 

A 

A 

T 

IF 

T 

T 

p 

A 

T 

T 

A 

A 

T 

"g 

~ 

T 

p 

A 

T 

T 

A 

A 

T 

"g 

T 

T 

p 

A 

T 

T 

A 

//.  89/  /n<AS.  PFR  F4C.W  /9ZL.  m»»4  of  PRocesS  7?/«F 


/“©/  7 


MO  ST-ca  lculation 


Area  v\/  _E_  J_,_  _D_  W.  _ 3.  _ 


Activity 

W  £.  u.  Dj1  •  A_ 


Date  te>  —  Bo 


Sign,  ai  w/C _ _ 


Page  f  /  , 


.  With  JH 


LEA  D 


LEAb 


Obiect  From  To 


LE AO 

sei_p  /=?ac; 


Sequence  model 


A  B  G  A  8  P  A 
3Z  °  ®  ©  ©  3 


A  B  G 
©  o  o 


B 

G 

B 

G 

B 

G 

B 

G 

A  B  P 


CO 

p 

3 

p 

B 

p 

CO 

p 

Key  Word(4)  Key  Word(S)  Object  From  To 


L6AO 

M  (KfJEO  VEG  LEAD  RACK  tM/iT 


Z  TuRAJ  KUO  Q 


7&  A/FIa/  SEJTlAJ 


AJ  B<= 


X  I 

A 

0 

0 

0 

o 

No.  Obiectfs-)  No.  f9")  Usin 


.  .  w*i sr 


A-B,  G-A.B^P.  F,  A  BP,. A 


_  w*l sr  A_  B,  G_  A  r  k,  A  d  r_A 

3  !  P-AZTev  ***&  avs  zcas  0)  ri «?v  WAvhJ  &  i  o  3  3  ®  ° 


ABGABP  A  B  P  A 


A 

B 

G 

a 

B 

p 

A 

B 

p 

A 

T" 

T 

TT 

T 

T 

p 

A 

T 

T 

A 
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T 

T 
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p 
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T 

T 

A 

~ 

T 

"g 

T 

T 

p 

A 

T 

T 

A 

»  SO  4-  m»*K 


!°IZ.  /w.‘«S.  0p  ARoce 


1340 


MO  ST-ca  iculation 


Activity 

u/  £~  i—  O1'1,  6  C 


i  Activity 


-ser  up 


o  3 


Ob  i  ect  In /On _ J~C>  B 


Date 

4-7-fio 

Sign . 

\aJC- 

Page 

/  /  / 

With  A')  A  AM  A  LL£f 


Key  Point  1_ 
Key  Point  2 


Kev  Word  fll  Obi  ect  From  To 


o\/f  ^->/Re  p £Et>e 


Move  w/fte  Fee/o^-/? 


Sequence  model 


A  B  G  A  B  P  A 
3Z  <J>  3  3Z  <*  l  i 


A  B  G  A  B  P  A 


ros.  deer.  I  3 z  (*  z  3Z  &  1 


B  G 


B 

P 

B 

P 

OFG _ _ 


Time 


77o 


B 

G 

B 

G 

B 

G 

Key  Word(4)  Key  Word(5)  Object  From  To 


7  \AJAA/euv  eR  lea  os  to 


£>  MdA/BUveR  LBAD  S  TO  aj 


A  B 

i  O 


A  B  G 
o  (a 


B  P 


B 


B  P 


Key  Word f6l  No.  Obiectfsl  No. f91  Usin 


.  G>  4  ry\  1^4  * 


pe<z-  BACH  /9Z.y*i 


44oo 


MOST-caiculation 


Activity 

W  £  L.  bA‘  8  o 


Area  \aJ  b  ^ 


P 


Sign. 

/*!  (A7  C 

Page 

i'i 

With 


Move 


•S  /f/ove 


Obiect  From 


PAH-  UAJIT 


&PiG- _ Pallet 


SSL  P 


FLVK 

sreeAG-g 


FLoo 


LUsTT 


TOR 


A  B  G  A  B  P 

i  3  3  i  (*  i 


A  ,  B,  G  A  B  P,  A 
I  (p  3  j73  (*  l 


B 

P 

A 

(* 

/£>  I 

o 

A  B  G  A  B  P  A 

l  i(j>  l  (e  U  3  O 


B  G 


JSQo 


/SO 


so 


Woo 


38o 


350 


■  B 

P 

B 

P 

Key  Word(4)  Key  Word(5)  Object  From  To 


sube  plok  8kCr  PAil 


X  I 

3  >(*  o 


A  . 

B.  G„  M 

X 

I  A 

/ 

&  3  3 

o 

o  o 

A 

B„  G,  M 

X' 

I  A 

/ 

o  3  3 

o 

o  o 

SO 


Z  2.0 


ISO 


70 


A  B  G  M 


Key  Word  f  61  No.  Obiectrsl  No. f91  Usin 


/  Read  (z.4-}  worm 


Z.  ITAJ  SPEcT  (£•)  PO//VTI 


)  2.  I  RA  ST  (4Y-E4b  (3)  mgisr  Totem  HAVb 


LooSSAj  /4)LSAb  ( 3l  wfci 


•5  _  v.m. 

J  WOVE  eoutfi. 


I  R  S  Pos  17704/ 


/  7.  S  S  6  *■»  /*v 


w/T?/  ozAve 


TO  Q 


/°S*  TO  3 


A  B  G  A  B  P  T"  ABPA 

,5)  o.  o  o  o  o  bo  ©  O  O  o 


A  B  G  A  B  P 


ABGABP  A  B  P  A 


ABGABP  A  B  P  A 


ABGABP  A  B  P  A 


ABGABP  A  B  P  A 


'*2-4  Ko  "^2.4  ^0 


4t4  ^1*  ^  7^  P/(/>  7^  A0 


00 

Z8o 

C*) 

4.(0  0 

C 4 0 

38o 

Jlloo 


/Jo  oO 


298/0 


~TAMJ 


Activity _ * 

MO  ST-ca  iculation 

t 

Area  WFi-.pt 

/.  O  3 

Activity 

_u^  h_  _h_  aj4- s, 


Date  3-1 7-  ©o 


Sign,  m  ujC 


Page  l  /  j 


With  S7/CK  l XJ//ZE 


Key  Point  1  A' 
Key  Point  2 


Obiect  From  To 


/  Place  guv£  to 


Z.  Move  6-  Love  HAvb  JC 


3  Alovf  /VAtfD  H4r  He  AO  H-00 . 


5  PLQCe  //ooo  A/4  VO 


Hoc 


JOB 


NeAb 


IM_  OAJE  /A/<Lbk  HACK. 


Sequence  model 


A  .  B  G  A  B  P  A 

lot  103 


A,  B  G_  A  BP  A 

/  o  3  /  o  /  o 


A  *  B  -  G  ,  A  P  t  A 

I  o  I  /  O  I  O 


A,  BoG»  A,  Bo 


A  B 
I  o 


Ai  B 

.  B  p 

1  0  0 

TO  AjCrS 


Key  Word(4)  Key  Word(5)  Obiect 

From  To 

Push  &uid£ 

LoC KVA/6-  ff/'V 

S7&P 

CpE/V  4/VO  54  UT 

7T5AJ  G-.S 

Push  woop 

UP 

Dou^/V 

1  wet. 


/(p  1  Push  Hcco 


I  Kev  Wordrs-)  No.  Obiec 


Do  wV  OP 


A  B  G  A  B  P  A 

Ooo/  Ol  o 


ABC 

OOO 


A_  B  G_ 

M  X 

OO® 

0  i 

.  B  _  G .  M ,  X  I  A 

/  O  1  I  O  o  o 


i  <t© 


(do 


A 

B 

G 

A 

B 

? 

A 

B 

p 

A 

A 

B 

“ 

T 

T 

p  " 

A 

T 

T 

A 

A 

T 

"g 

— 

T 

p 

A 

T 

T 

A 

ABGABP  A  B  P  A 


IZIPlacjt 


J4-  Move 


.  % 

s. 


Rots  J-ie>Lb  A&eA 


PE± g _ fiuTT 


A 

B  G  A  B 

p 

A 

B  P  A 

A 

B  G  A  B 

p 

A 

B  P  A 

A 

B  G  A  B 

p 

A 

B  P  A 

a, 

Gb<V 

(,  3(, 

^ O 

4 

>  &o 

*3 

&C 

P.  A 

2.  3oo 


2.  80 


/too.  , 

TAW 


SS"  T* 


MOST-calculation 


Area  \jJ  j_  _D  W.  _0  J3 _ 


uP  nhjprr  f»eac<in/nn  Burr 


Activity 

W  £■  1-  D  S  9 


Date  ;7-  g,0 


Sign.  M  uy C 


Page  /  /  / 


Key  Point  1_ 
Key  Point  2 


uP  UJ/gg  FggQEi 


Obiect  From  To 


Tujjce  Pe*s. 


B 

G 

3 

G 

B 

G 

B 

G 

B 

G 

B 

G 

B 

G 

L  B 

P 

CO 

P  , 

L  B 

P 

CO 

P 

L  B 

P 

L  B 

P 

.  3 

P 

*  /»/4  3  ,  ,Pc 


MO  ST-ca  iculation 


Activity 


Area  W  f  u  b  W.  _0_  3 


g-ptoStr^A/  Oh  j  set  -TO  Ps 


!n/On. 


Activity 

u/  A  _L 


Date  3-  2.4-  So 


S  ign  .  /n  La^ c. 


Page  /  /  f 


With  Qgib6£  C/PdA/g- 


Key  Point  1_ 
Key  Point  2 


NO. I  Ke 


Obiect  From  To 


Seauence  model 


B  P 


B 

G 

B 

G 

L  B 

G 

B 

G 

B 

G 

.  B 

G 

B 

P 

B 

P 

j Key  Word(4)  Key  Word(5)  Object  From  To 


B 

P 

B 

P 

Kev  Word(61  No.  Obiectfsl  No. f91  Using  (10,111 


ABGABP  A  B  P  A 


ABGABP  A  B  P  A 


ABGABP  A  B  P  A 


ABGABP 


ABGABP 


ABGABP 


ABGABP 


B  P 


A  3  P  A 


A  B  P  A 


A  B  P  A 


A  B  P  A 


^(p  ^1(0  To  ^ 


//bob  | 


6>.  6? 


g/e,  jo  a  rfposjt/j 


MOST-calculation 


Activity 


Activ 

H* 

rt 

*< 

\*z  £_ 

•  j°  s_ 

Date 

Cp-  2.-  So 

Sign. 

M  [sJ  C 

Page 

i  1 1 

.SGX _ _  Ob  j  eel HHtUn/ On  -ToS  With  ^aajuAu^Y 


Key  Point  1 _ 

Key  Point  2 


Kev  Word 


3 


.  4. 

//  /Move 


Obiect  From  To 


Sequence  model 


A  B,  G  A  B,  P 
32.  0>  3  32.  &  I 


ALoM.  U/fCO/A/G- 
/Wjflctf 


ft>u,£7?  A  B  G  A  B,  P  A 


PAti<  I  32-  k  3  32-  Cff 


B 

G 

B 

G 

B 

G 

B 

p 

B 

p  - 

B 

p  i 

B 

p  , 

3 

P  , 

B 

p  , 

fCey  Word(4)  Key  Word(S)  Objec 


4  ,  A14A/gL)Vgvg  Poujg<g  P/iciC  Ob 5 


9  /MHA/euvgfg  ^.£7404  .TP& 


>0  /V}A*JEUV£-tZ  i-EA  0 


,  6t  G3  M 


B  P 


O  rO 


A  B  G  M  X  I  A 

O  (a  o  j0  ©  © 


A3ZB 


•Si  84  (5 ,  Mi\  x=  'o  % 


Key  Word f 61  No.  Obiectfs)  No. f91  Using  (10 ,11) 


REAb  (z.4)  uj  oftss 


Z  tvspect  f3^  Pq/k/ts 


FAS7SA/  Cz)  PGV6-S  f/ )  u;ej  S7~  Tt*?A/  A^-Vb 


POjG-4 


OFG 


Fr  I  Time 


770 


770 


T-oo 


/&0 


/99o 


A 

B 

G 

A 

CQ 

p 

A 

3 

p 

A 

A 

T 

TT 

T 

B 

p 

A 

T 

¥ 

A 

A 

T 

~ 

~ 

T 

p 

A 

T 

T 

A 

A 

T 

¥ 

T 

T 

p 

A 

¥ 

T 

A 

A 

T 

T 

~ 

T 

p 

A 

T 

T 

A 

0  7^  mi* 


PEd 


8370. 


MOST-calculation 


Area  \jJ  E  *—  D  W.  ©  4- _ 


Activity 

W  £_  l_  J_  O 


Date 


-  S'-  So 


/vuaJumx 


with  adgb  'na ssm 


Obiect  From  To 


/  aside  Ctoaj  sect  ot> 


/aj s Ps-ct/q*/  ak) o  7~e>  S7vencg  4<ec  — 


Seauence  model 


A_  EL  G_  A  B  P,  A 

O  ^3  O  |  o  i 


tfEAb  3~o 


Place-  4ood  Jt>8  Weao 


/V  Tb  IS  Sg-t-F 


fao\j£ 


GuA/  70  smz»(£  4ec 


a,  e0  G,  A,  B0  P,  Ao 


A  B  G  ,  A ,  B 
i  o  I  1  o 


,  B0  G,  A,  B0  P,  A* 


B  P_  A 

i  o  3 


B  G 


B  G 


B 

P 

3 

p 

B 

P 

Tine 


20 


Ho 


So 


4o 


o 


Key  Word(4)  Key  Word(5)  Object  From  To 


A/ooD 


/o  Poi 


Al  80  G!  H. 


A 

o  o  o 


>S 


?£  I  4S 


Key  Word(6)  Mo.  Obiectfs)  Mo. (91  Using  (10,11) 


se 


''VSPec.r-  (?)  Po/a/t, 


A  B  G  A.B  P,  5  A  B  P.  A 

/  O  |  I  6|  3Z  /  °  I  O 


*yt?S 


7  kt>r  ope  gvvo  op  ^,/gg  Pueg\ 


A.B  G  A  BP  r  A,B  P  ,An 

/  ©  /  »  o  I  r3  io/o 


“ a" 

T 

TT 

T 

T 

p 

A 

T 

T 

A 

"T 

T 

~ 

A 

B 

p 

A 

3 

p 

A 

“a" 

'b 

G 

A 

B 

p 

A 

B 

p 

A 

~ A 

T 

IF 

T 

T 

p 

A 

T 

T 

A 

VALU  (Z  Pfi>?  A-  /4/C  W  O 


.  044-  Aij/If.  PE/?  I fJe_%X  oC  ujclA  PEve  P/dSS. 


S8o 


3&o 


-  74  TaU 


MOST-ca  Iculation 


Activity 


C--h4  A  Dh  ifipf  W//? £ 


In  /  On 


Alow*  luSlO'ajCt  m 


Activity 

U/  C  A_  E>  M*  2.  o 

Date 

Co-  A— Bo 

Sign. 

M  iaS  C 

Page 

i  /  3 

MAvOAMLY 


Key  Point  1  to  IRS  QK>  spoo  u _ 

Key  Point  2  STOPe-D  out s/qc  too  4.  c£ifi 


Kev  Word 


Obiect  From 


sap 


Z.  Move  Stove  #/)*/£> 


move  Hoo  b  ^/ev^O 


5"  />foi/e  //4RD  //4T  Hoob 


To 


Jo  8 


JOB 


Jo 


HEAt> 


JO 


Sequence  model 


A  B  „  A  .  P. 
O  o  O  I  O  I 


A  B  G  A  B  P 

/  o  3  i  o  i 


OFG _ 


Fr  I  Time 


ASIDE" 


1 3 


/)  s  /o<r  RemAiaJ  /*jg> 


,n  I  ©P 

H  I  PcSiTJaKj  ajjtkaJ  touts  SPOOL 


GrOlb  £  _ 

-rues* 


A  B  G  A  B  P, 

O  O  o  /  ^ 


Key  Word(4)  Key  Word(5)  Object  From  To 


LJ  /  «/•  I *  r  Q  •  -  /  f  -  1 


GiyiOe  t-OCXjrJCr  Pjfij 


&  j  SLfpg  PegSSu/?e  ADTusT'/^fi'^r  OPP 


9  PUi-i-  ORiue  ^oz-L  opgm 


/o  (Pull 


K£-TAl*JJ*JG-  Rl 


f  Sfbou  °p*  ^ug 


Key  Word f 61  Mo.  Qbiectfsl  No. (9)  Using  (10,11) 


•  o  ,  _  £A>6  op 

/Q  CUF  OFF _ A/gi*y  W/rgE  Pt/ 


ZZ  ^  *;ur  (jf)  H4vr> 


o  Vfe1'* 


(Z)  34c 


9o 


160 


I  FASTEAj  /VoZ.'Z.i.c  w/acr-£.7>eo(g<,  Ft/ 


A  B  G  A  BP 

A.  5  P, 

m 

0  0  0/0/ 

Se 

i  O  / 

o 

A  B  G  A  B  P 

A  IT  P 

A 

/  O  /  /  0  J 

/6> 

o  o  o 

o 

A.  B_  G  A  B  R 

A  B  P 

A 

v  V  0  i  O  ! 

2  D  1 

o 

A  B  G  A  B  P 

A  B  P 

A 

A  B  G  A  B  P 

A  3  P 

A 

P/lGr£ 


6)9o 


MO  ST -ca  Iculation 


Area  W  £  u  D  W.  O  4 


Activity 


Activity 

\aJ  E  C  E>  A  ‘  Z_  0_ 


Date  4  -  80 


SiSn-  At  U/C 


Page  -2_  /  3 


*  •  #  £  HA  A/&£  Ob  j  e  ct 

Key  Point  1  u^n^e  oa>>  iPoot 

Key  Point  2  stops-js 


NO. 


Key  Word  fl'J  Obiect  From  To 


23  Wove  G-om  jo 


25  ASibS  ajoz.t.u£  5etP  to 


ASJDfi*  T/P  To 


3/ 


Ar  it>E 


!n/0n 


ALtyy\.  njeccv«/<r  f»4c,y,  , 

in _ Wit! 


Sequence  model 


A  B  G  A  B  P  A 

jo  |  I  O  =>  o 


B  G  A  B  P  A 
OOO/OI  o 


A  _  B  G_  A,  B^ 

o  o  o  |  o 


A ,  B  G  t  A  ,  BP. 
JO  1  1  O  Co 


A  B  G 
I  O  I 


3  G  A  B  P  A 
o  O  O  J  o  I  o 


A ,  B  G  A  ,  3  P  A 
/  O  )  /  O  / 


OFG _ 


Time 


3o 


*2.0 


■2-0 


PLACET  Mood 


Place  glows 


P  coo, 


Key  Word(4)  Key  Word(5)  Object 

From  To 

Push 

Pull  spool.  outo 

a 

Posh 

7?F7>4m/ /A/fr  RhJG-  6ajto 

A  B  G  M  X  I  A 

/  O  5/0  o  o 


l(t>  P 


Z.O  PUS 


'EM  A  IN  MG-  u/f 

A,  B  G,  M  X  I  A 

1  o  J  /o  o  O 

A;  B0  G,  M,  X 


1 

sctcac  PffeSSORS’  /a 

|D0U5T/*»£5VT 

OAJ 

A/  so  G,  MJ  xa  ‘o 

IH 

No.  Obiectfsl  No. f91  Usin 

g  ( 

:io,in 

A  B  G  A  B  P 


G  A  B  P 


A  B  G  A  B  P 


A  B  P  A 


B  P 


A  B  P  A 


A  B  G  A  B  P 


A 

B 

G 

A 

B 

P 

A 

3 

p 

A 

A 

T 

“ 

T 

T 

D 

A 

T 

T 

A 

A 

T 

IT 

T 

T 

p 

A 

T 

T 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

TOTAL  T-HlS 
PACrE 


70 


£0 


I  2.0 


6>o 


/o  o 


87o 


MOST-calculation 

1  _ 

v .  0  4 

Key  Point  1  W /  %g  e> 


Object  )£±Ri 


Key  Point  7 


38  I  Move  Gro\i 


F  Loo 


-  ©o 


Sign.  M  LVC 


Page  3/3 


OFG _ 


Time 


3o 


B  G 


B 

G 

B 

G 

A  B 


Key  Word(4)  Key  Word(5)  Object  From  To 


\jji£F  FEEO  Su7Ta<V  OFF  OAJ 


3S"  Poshl  6-uibc  Lock /v<>  P/v 


X  I 


Key  Word(6)  Mo.  Obiectfs")  Mo.  (9)  Using  (10,11) 


700 


Z  loo 


A  B  P 


A  B  G  A  B  P 


A  B  P  A 


A  B  P  A 


A 

T 

~ 

T 

T 

P 

A 

3" 

Y 

A 

A 

B 

G 

A 

B 

P 

A 

B 

p 

A 

A 

3 

G 

A 

B 

P 

A 

B 

p 

A 

“ 

T 

"g 

T 

T 

P 

A 

T 

T 

A 

7c 

T&7 

Y 

AL 

Y 

TN 

Y 

bLL 

*■ 

PAW 

Y 

Y 

"A 

PAG-e 


total  PAo-e  ^ 


1000 


6>/9o 


870 


AJCLE 


7©90 


MOST-calculation 


Activity 


f!hi  pet  A  SSEAtfcl—Y  In  /fin  PLoo/? 


Key  Point  1  Qjh 
Key  Point  2 


POS  /  770* 


ss&jfStjy 


Activity 

W  £~  D  3  O 


-  S*- 


S  i  gn .  C. 


Page  y  /  j 


_ With  MAajuai-J-Y 

IggP  Elfin 

OFG 


Key  Word 


/MOl/g 


5*  Move 


Obiect  From 


Sgi-P 


(k.o  1/g  //4A7b 


HEAD 


HARb  Mr _ Head 


HA rr  hfoo  o 


oo  b  P 


To 


PZ-OOR. 


ELooR 


PLoo 


Sequence  model 


B  G  A  B  P 

O  o  o  j  o  / 


A  B  G_  A  B  P 

I  o  3  I  o  i 


i  Bo  G,  A,  Bop, 


H66b  A/  B^>  G/  AJ  B/0  PJ 


B  G  A  B  P  A 

I  O  /  l  O  2,  & 


B  GAB  PA 

o  }  f  O  5  / 


/MO  l/£: 


A  .  B 

G 

; 

®  / 

B  G 


Key  Word(4)  Key  Word(5)  Object  From  To 


Fr  Time 


2-o 


2.0 


Go 


)4-o 


2o 


SSEAl  SL 


8  Push  go  ice  i-©c.t</ 


A  B  G  ,  M  ,  X  I  A 

©  O  J  J  o  3  o 


Zoo 


o  o 


Kev  Wordf6)  Mo.  ObiectCs)  No.f9)  Using  CIO , 11) 


A  B- 

G 

A 

B 

p 

A 

B 

p 

A 

Hi 

X 

B 

p 

A 

T 

~ 

A 

A  B 

G 

A 

B 

p 

A 

B 

p 

A 

TT 

IT 

IT 

■p — 

— T 

TT 

T 

"A - 

A  B 

G 

A 

B 

p 

A 

3 

P 

A 

A  B 

i r 

A 

T 

p 

A 

T 

T 

A 

A  B 

"g 

A 

T 

p 

A 

X 

T 

A 

A  B 

"g 

A 

T 

p 

A 

T 

T 

A 

A  B 

~ 

A 

T 

p 

A 

T 

T 

A 

&>4Z_ 


MOST-ca  Iculation 


•  REPos  mo  AJ ....  Object 
Key  Point  1 _ _ 


Aside  G-oaj  SezP 


CTOS 


Jn/On. 


Activity 

£-  J=_  3.  X 


Date  Cs>-  Z -  So 


Page  /  / i 


With  CPA yg 


Seauence  model 

139 

Time 

A  B  G  A  B  P  A 
o  O  o  \  o  1  © 

Zo 

A  B  G _  A  B  P,  A 
/  o  3  i  o  (  o 

z: 

1  Z-O 

B  P.  A 
I  O  I  o 


Z 

1 4-o 

Key  Word(4)  Key  Word(5)  Object  From  To 


Posh  Guide  m/o  P/aj 


8>  Posh  guide  uoc 


A  •  B  G 

O  O  1 


Z  joo 


B 

G 

B 

G 

Key  Word (6)  Mo.  Obiectfsl  Mo.f9~)  Using  (10,11) _ 


A  B  G  A  B  P 


X  I 


I  A 


A  B  P  A 


A 

B 

G 

•A 

B 

p 

A 

3 

p 

A 

A 

T 

TT 

X 

T 

p 

A 

X 

T 

A 

A 

X 

TT 

X 

T 

p 

A 

X 

T 

A 

A 

T 

"g 

X 

X 

p 

A 

X 

T 

A 

( 9  I  Re  Posrrio 


^5*4  ^24  Kfr  ^ 


Ho  Ob 


iMu 


MOST-ca  lculation 


Activity 

L-_  OJ1*  4 


Date  So 


J  ||  Area 


■Sex  UP  nhjftrr^oe-  Fee aeig  tn/nn 

Point  1  P4/BST  T~o  00EL&  I3MTT. 

Point  2 


'll  Obiect  From  To 


Mo  \J£  TtfAtvC  i-/A/Oe  57D.  JO 


Sequence  model  Fr  Time 


A  B  G  A  B  P  A  ^ 

3Z  (t>  3  3Z  &  I  O  800 


Key  Word(4)  Key  Word(5)  Objec 


B 

G 

B 

G 

B 

p 

B 

P 

B 

P 

B  G 


A  B  G 


D  b  A  B  P  A 


B  G  A  B  P 


.S’ 

Poll 

LEAD 

LiUDE 

57r* 

JOB 

iz. 

!  Pull. 

UEAb 

XOQ 

UK) ££ 

S  TO. 

B  G 

n 

r. 

L/ 

B 

G 

X  I 


A  3.G.AJ  P  -r  a^B  P  A 

Jfy  °  I  O  O  o/O  <5000 


Pb/AJT-i 


^y<rs 


AA-HM  A0B(0Gc(^/B0P>  rO  AoBe>Po  Ae>  |(J3)  |  34o 


Z.070 


/  9o 


i-OOSSV  Z.g4D  fc)  ^ c, sr~ TUftA/S  /MAID 


/O  LOOSEK/  LErAb  (5)  Hrt/Sl  -  STRr><<£  PL !£%$  1  6  iC. 1  °  1  °  °  I  |  S'toO 


ABGABP  A  B  P  A 


>i  _  L/ajD£  LlA/OE 

1}  tA 0\JE.  F'eE'OE/?  To  7V  OTd. 


e* 

Pee 

pm 

Reft>S|T!04;  JOgj 


?3oo 


7300 


/S.3- 


MOST-ca  Iculation 


t  lAUQg  £^MJn/Qn  aoTr 


Acti vity 

)*L  ±.  O 


Date  6 

_  5"  ~8o 

1  5ign-  Adovyc _ 

Page 

!  2 

Key  Point  1 
Key  Point  2  t  Ac 


Key  Word 


/  MbVE  &UAJ  P=Coa 


PLA 


Place-  g-lo  ue-  To 


Move 


7  PL4cg  P/I  r>  <^/07n 


8>  /Move  Go 


3  MOVE _  Hoe>  b  HE  A  t> 


j Key  Word(4)  Key  Word(5)  Objec 


3  Push  goidg  loocj^g  pj , 


E 


Push 


Sequence 

model 

A  B  G  A 

to  (c  3 

B  P 

to  O  1 

A 

© 

BIBB 

B  P 

1  io  i 

A 

O 

Ai  Bo  G,  A 

,  B  P 

1  O  3 

A 

O 

.  A  B  G  A  B  P  A 

(lAj  To  Pasirfo4/\  1  (o  I  lo  10  3  o 


3  P 

I  o  3 


A  B  G  A  B  P  A 
i  °  /  Ce>  /o  I  O 


A  B  G  M 

O  ©  O 


A  B  .G  M  X  I  A 

O  ©  o  ^  O  O 


A,  G  M.  I  A 

I  o  (  i  o  o  e> 


AS"!  Push  G-vide  locking-  P/aj  ( xn>p\ 


Key  Word f 61  No.  Obiectfsl  No. f 91  Using  CIO, 111 


,  Ml  Xo  Ar 


Time 


3o© 


WoWo7}  W°Ao 


JZ.4o 


l(aO 


/9-0 


1 2.0 


i'o  o 


4-o 


48o 


/2.0 


44-0 


ABGABP  A  B  P  A 


A 

B 

c; 

A 

B 

p 

A 

B 

p 

A 

A 

TT 

T 

~ 

T 

T 

p 

A 

T 

T 

A 

A 

T 

T 

T 

p 

A 

T 

T 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

378o 


MOST -calculation 


Area  w  E~  t-  C>  W .  Ca  4  _ 


r  Object 


Key  Point  1  r  ne  70 

Key  Point  2  -TAcK  JT-Agf  /4/r> 


Object  From  To 


l(e  Move.  H-Aflb 


17 


_  _  ft  VA* 

ZZ.  wA^-K  JT>&  PA 


Activity 

\jV  E  L.  D  *’  4-  1 


Date  5_ao 


Sign-  />»u^C 


Page  2.  / 2. 


Wi  th  AjAjJUA u=> 


_ >B4J>  £ _ 


Sequence  model 


A  G  A 

EAb  000 


ftvAMT* 

PACK 


A  B#  G_  A  B,  P,  A_ 
/O  10  3  1 O  io  co 


.  B  G  A  B  P  A 
o  to  o  / j3  ©  <=>  o 


B  P 


IE 


,  B 

G 

B 

G  , 

.  B 

G 

,  B 

G  . 

B 

G 

B 

p 

3 

P 

B 

P 

Key  Word(4)  Key  Word(S)  Object  From  To 


/8  #\P\UEO\/ER  .  UajOE  FSEbEfc. 


AtAVEU 


s  «.  |  rt  o  \y 

Z.O  TUf?Kt  Kn/oA  (70  Pbs/TTM/  >Vo2.Z^  > 


2-1  POSH 


A  _  B  G  M  X  I  A 

©  ©  O  to  ©  O 


A.  B  G  M,  X,  I  A 
i  O  I  I  I  o  © 


BJG/  m,  xo  r3  A°^ 


No.  f9UJsing  (10,111 


^  PP  oa/ 


GABP  A  B  P  A 


ABGABP  A  B  P  A 


Time 


ZO 


1330 


4oo 


Z  I  /5o 


/bio 


A 

B 

G 

A 

B 

p 

A 

B 

p 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

A 

T 

~G 

T 

T 

p 

A 

T 

T 

A 

A 

T 

~ 

T 

T 

p 

A 

T 

T 

A 

i  U  /*+ 


68  (po 


1VTQL  Ft?0*\  rqte 


"  ^  . 


KEY  WCRU  T/-BLES 
MOST  COMPUTER  SYSTEMS 

3/4/86 


Table  1 

Table  6 

Throw:  A0  P0 

Toss:  P0 

Place,  R|1°pThePV  I; 

Airclean 

Brushclean 

Wipe 

Thread 

Position:  P6 

Grip 

Reposition :  P6 

Twist 

Cutoff 

Cut 

Table  2 

Slice 

Fasten 

PBend:  B3 

Bend:  B6 

Sit,  Stand:B10 

Loosen  (\  ^ 
Measure^ 
Write/Marli 

Read/Inspectr^ 

Climb,  Door  :B16 

Descend:  B16 

Table  T 

Table  3 

Digits 

S o u  u ,  uoac  :Ai 

Word 

Insert,  Clear: AX 

Words 

Table  4 

Table  3 

°ush,  Pulld'H 

Words 

Open,  Shut,  Turn:  M2 

Points 

Slide,  Press:  M3 

Operate,  Handle:  M5 

Open  a  Shut:  M5 

Digits 

M..noi:vcr:  ; 

Table  A  - 

Manipulate :  *">■•  ^ 

Ci"Uik  i  No .  j 14  KEY 

Spins 

•«ris  t-Turns 
t i* t ic  l  ■*  r c kc  s 

'i’O,;  7 

«rist -Cranbi 

-r„  - 

*  C.  J  13 

■Required  for  Align  Only.! 

Arti-Turn  s 

.’U  '  aw  !  __  ~ 

A  r:r.  -  o  t  r o  k  e  s 

A  J  i  us  t  *Zp- 

Art -Cranks 

Strikes 

.Align  e  .accurate:  i,g 

T  r. .  D  i  • . 

Lu t  S 

S  c  r  r*  k  c  s 

So.  St. 

Table  10 


Airhose 

Brush 

Rag 

Pliers 
Scissors 
Knife 
(Tool) * 


Table  11 

Prof ile- Gauge : Mic 

Cal iper :  Mig' 

Feeler-Gauge :  M24 

Steel -Tape  :M32 

(No . )  *-  In.  -QD-.Micromete 

(NO . ) -  In. - I D-Micrometer 


•  1  Omit  Table  9  and  Table  1J.  C 5 e  Table  11. 

t  Use  Table  "  instead  of  Table  1 . 

(?'  Use  T.iole  ;  instead  of  Table  cr  11. 

‘-J  ?,•>  baen  Move  is  to -self 

*  Contents  of  (  )  are  based  on  application. 


EXHIBIT  B 
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WM- MANUAL 


6 fcfr 

!W 


WM- MANUAL 


Cafr 

WW 


P.  P.  &  D.  ALLOWANCE 


Bate  7/11/80 


Hm  FDG/MWC/ECC 
ft*  1  - Ql  1 


9.1  Allowance  Factor 


Minutes 

Job  Level  Time  per  Shift  480  h-  115%  =  417.4 

Allowances  per  Shift  417.4  x  15%  =  62 . 6 

Time  per  Shift  480.0 

Allowance  =  62.6  t  417.4  =  15%  of  leveled  time 


note:  Management  has  determined  the  allowance  factor 

of  15%  by  judgement  rather  than  by  statistical 
means.  The  allowance  factor  may  be  evaluated 
for  possible  adjustment  at  a  later  date. 


WM- MANUAL 


10 . 0  STANDARDS  APPLICATION 


Subsection 


INDEX 


Title 


Fitting  and  Welding  Standards 
Applications 


Page 


WM- MANUAL 


10 . 0  STANDARDS  APPLICATION 


10.1  Fitting  and  Welding  Standards  Application 

The  "B"  Bay  standards  calculation  factors  as  listed  in 
Section  7.0  of  this  manual  can  be  used  for  calculating  unit 
standards  for  the  majority  of  the  work  in  Hardings  "B"  Bay 

assembly  area.  Standards  for  the  balance  of  work*  that  does 
not  fit  the  general  formulas  must  be  calculated  using  the 
fitting  and  welding  detailed  sub-operations  worksheets.** 

A.  Hardings  Planning  Dept.  84  performance  Analyist  is 

Responsible  For: 

1.  Determining  when  each  unit  work  package  job  is  to 
be  worked  from  the  long  range  schedule. 

2.  Determining  which  unit  assemblies  are  to  be  done  in 
"B"  Bay  assembly  area. 

3.  Using  the  Work  Management  Manual  time  formulas  and 
the  unit  Bill  of  Materials  list  to  develop  total 
unit  standards  for  fitting  and  welding  operations 
in  "B"  Bay  on  area  unit  standards  worksheets.*** 

4.  Delivering  completed  worksheets  to  production  Dept. 

(Fitting)  and  Dept.  35  (Welding)  for  tracking  of 
performance  to  standards  as  jobs  are  worked. 

5.  Calculating  fitting  and  welding  performance  to 
standards  on  the  worksheets  as  they  are  returned 

from  production.  Review  individual  jobs  that  fall 
far  off  the  standard  for  possible  adjustment  to 
standard. 

6.  Monitor  the  fitting  and  welding  performances  to 
standards  for  "B"  Bay  on  a  periodic  basis  to  deter¬ 
mine  performance  trends  for  the  area. 

7.  Reviewing  with  Hardings  management  poor  performance 
trends  and  the  reasons  listed  on  the  unit  standards 
worksheets  for  possible  corrective  action. 
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Cflrff 
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|10.l  pitting  and  Welding  Standards  Applications  . 

Ia.  Hardi-ng^  Planning’  Dept. -84  Performance  Analyst  is 
:  Responsible  .For  z~  _  .  -  . 

\  8 .  Using  the  unit  standards  and  trade  performances 

*  >  as  tools  for  developing  future  schedules  and  manning 

requirements .  ~ r  . 

;  Noteffl'  -r*Safl  Section  .7^.5  for  "exceptions .  to  the  general 

_ _ _ formula.  _ _  ...... 

■  ~**See  Section_7.6  for  ^examples  of  ^sub-operation 

worksheets. 

- *y*"see  Exhibit  AT  for  "example  "of  area  unit  standards 

workshee'tl  ""  "  ■  . 

B.  Production -Dept  s .  34 — t-Fitting} — and  Dept-.  tWelding) 

are  respons-ib-le -for-:  -  - - - -  - 

•  1. .  ..Logging.Jthe.  actuai..hours  used  on  .the  .area,_unit 

)  standards  worksheets  as  the_  jobs  are  worked. 

;  2.  Listing  reasons  for  any  poor  performance  (delays , 

"machine  breakdown,  'equipment,  "etc ‘ "oh "the;  worksheet. 

.*  \ 

3.-  Returning  "completed  worksheets-to-piarini-ng-off ice. 


10.1  Fitting  and  Welding  Standards  Application  - 

y  _ JiATH  IRON  WORKS  COR  P©RATloNjHARC>lN<ss  PLANT _  OAT£ 

'  T?TB— PgRFQff  KiAHCF.  DECAYS  AH 0  CAUSES  FOR  POOR  PERFORMANCE; 

UNlT^b/O  HUU— ARE N 

A  |  leSI  Sn  I  a  *»  I  i  g  |  oeuay-'ano  cause  for  J  - 

«  <  i-ai  1  /  u  IPfNrtO  Qfrp-g^otuiJkN^y  rsopj  ~v  ' 


IS  <  H 
I5  2  5 
I*  &  | 

Sc  <  £ 


ASCOE  F  a  H  5 

a 


TSSM^FURS 


sS5“ 


4o/« 


<b!Z&  l£oo£l  /  I  474 


b/20teooJl  /  1350 


1^11 


,A  N  0,4  R  Q  f^lNuT^  ^  —  »  ■  -  - »^wr~v.  .r*ww*  rv^vaviru^w  wu  n  p*vj  wewm  ■*  »nu 

TOTAL.  MINUTES.  OH  THE  708  INCLUOlNfi  DELAY'S  *.®L££S£=- ft CTU A 
riAV  AwiTTTriTSg- cvis-  Pnrtfl  oea  oasmanc?  a*  ngs<. 


-WArnss  FOR  materials  to  BE  OEUV/E  RRO,  &- WAITING  FOR  £Q  U)  PMEhT  - 
Cx. WAITING  FOR-OTHER.  CRAFTS  {VOTE)  ENTER  OHE  SLASH  MARA  PER  OCCuRRENC 
DfE  -  ZSLfiVi  MO  CfLSZS  &Rfcm.mA»**w*C*  NjTcjviMoSy  STOOL  C«0£S 
F-  REWORK  CAUSED  by  IMPROPER  MATERIALS.  y  s- I NAO EQUATE  PROCESS  I  SHt  of 

OR  EQUIPMENT  H-RBVORK  CW  3  ED  SY  IK  ADEQUATE  DRA^'KO  OR  SPECS.  1  — - - 
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